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COMMENT 


NLY part of the proceedings of the annual meet- 
O ing held in New York, December 5 and 6, 1919, 
appears in this issue of THE BULLETIN—an account 
of the business session and the papers and discussions 
of the Saturday forenoon session. The papers and 
discussions of the Saturday afternoon and evening 
sessions will appear in the next issue, which will come 
from the printers early in April. The following sub- 
jects may therefore be expected in the April issue: “A 
Mathematical Discussion of Labor Turnover Formu- 
las,” by Carl G. Barth; “Mutual Ratings,” by Henry 
W. Shelton; “The Need of Better Management in 


Mining Operations,” by Hugh Archbald; and “The 


President’s Industrial Conference of October, 1919,” 
by Henry S. Dennison and Ida M. Tarbell. 


HE business session of the annual meeting was 
possibly the most interesting session of the meet- 

ing. Business meetings of the past have been char- 
acterized by small attendance and the conventional dry 


routine usual in such meetings. The business session 
of the December meeting, however, brought out a large 
representation of the membership of the Society and 
was full of “pep” from beginning to end. Several 
factors contributed to this outcome. The arrangement 
of the annual dinner in connection with the business 
meeting was one; the interesting, forward-looking re- 
ports of committees was another; the presence and 
remarks of distinguished guests was perhaps the chief 
contributory factor. Details of the meeting are pre- 
sented on other pages of this issue and should be read 
by all members who were unable to be present. 


N one respect at least the December meeting was 
not as satisfactory as the October meeting. Too 
many papers were scheduled at each session, with the 
result that there was not sufficient time for discussion. 
For instance, the discussion of Mr. Hathaway’s ex- 
cellent paper on “Standards” was voluntarily sup- 
pressed, because of the consciousness of another paper 
to follow; and the discussion of Mr. Thompson’s ad- 
mirable paper on “The Foreman’ was impossible, be- 
cause when the presentation of the paper was con- 
cluded, the time allowed for the session had expired. 
Each of these papers deserved an entire session and 
adequate discussion. The Society apologizes to the 
contributors of such papers and to those guests who 
came to discuss papers and then found no opportunity 
to do so. At future meetings papers of the impor- 
tance of those presented at the December meeting will 
each be given an entire session. 


HEREAS the October meeting emphasized the 
administrative problem of industrial rela- 

tions, the December meeting emphasized managerial 
problems—the problem of standards, of the foreman, 
of rating performance, etc., and devoted but one ses- 
sion to a purely industrial relations discussion. In 
that respect the December meeting was a model for 
what three out of four meetings of the Society should | 
be. It should be borne in mind that while a fine 
spirit of cooperation within the entire personnel of a 
plant is essential to good management, it is not a sub- 
stitute for good operating conditions and methods. 
Whichever is the foundation, the other is the super- 
structure. The foundation without the superstructure 
may show tangible results, but it is a wasted, because 
an incomplete, investment; a superstructure without 
foundation is unthinkable, is literally building castles 
in the air. The two are essential. And because “in- 
dustrial relations” is chiefly a spiritual and mental 
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problem, and discussion of it inspirational in its na- 
ture, a great deal can be accomplished at one meeting 
which emphasizes that problem. On the other hand, 
the problem of operating conditions, while in part a 
problem of the spirit and of the mind, is also in large 
part a problem of details, of experiments and investi- 
gations and of the comparison of results. And oppor- 
tunity for the presentation and comparison of the re- 
sults must be adequate, if the Society is to contribute 
to industry the results of the experiments and investi- 
gations of its members and guests. 


GREETINGS TO M. te CHATELIER 


T was the privilege of the Society to recognize the 

pioneer work of M. Henri le Chatelier on behalf 

of scientific management in France and to extend to 

him its greetings, by motion of Morris L. Cooke, as 
follows: 

“Mr. Chairman: While sitting here this evening I 
have recalled a conversation I had with Mr. Taylor 
sometime in the Fall of 1911. I had just returned 
from a trip abroad and was recounting to him some 
of the experiences I had had with our scientific man- 
agement friends in Germany. And I remember dis- 
tinctly that Mr. Taylor said to me that when it came 
to the development of scientific management in foreign 
countries, his ambition lay in the direction of having 
it begin first in France. 

“Those of us who have had the rare privilege of 
talking with our guest, M. de Freminville, during his 
visit to this country, have been impressed by his de- 
scription, more than is possible through the written or 
printed word, of the tremendous progress which has 
been made in the development of scientific manage- 
ment in France during the eight years which have in- 
tervened since that conversation with Mr. Taylor. 

“To M. Henri le Chatelier, an honorary member 
of this Society, we owe unbounded admiration for the 
disinterested way in which he—at first practically 
alone, and led to it by scientific recognition of evident 
truth, and devotion to what he believed the best in- 
terests of his country—started in to awaken France to 
the importance of scientific management. It was be- 
cause of his fidelity and standing as a scientist, be- 
cause of the admiration which his compatriots have 
for him, that he drew to the cause such friends as M. 
de Freminville. | 

“That in those eight years a small group of men 
should have accomplished what they have accom- 
plished is remarkable; and I imagine it will not be 
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long before we are made aware of what a significant 
part the work of that group of men played in the out- 
come of the late war. 

“It seems to me appropriate that tonight the Taylor 
Society should request M. de Freminville to convey its 
greetings to M. le Chatelier, and I move you, there- 
fore, that our distinguished guest of this evening be 
requested to convey to M. le Chatelier our sincerest 
admiration and unbounded thanks, and assurances 
that, if at any time this Society or its affiliates can 
be of service to him or to his country in this work of 
the further development of scientific management, we 
are at his command.” 

The motion was carried unanimously by rising vote, 
and M. de Freminville arose and responded: 

“It is with great pleasure that I shall deliver this 
message to M. le Chatelier, and you may be sure it will 
be a great pleasure for him to receive the message, 
and I know he will send you his best thanks as soon 
as I have carried the message to him.” 


THE SOCIETY 


HE annual business meeting of the Society, Fri- 

day evening, December 5, 1919, was called to 

order by the Managing Director who in the course of 
his remarks said: 

“This is in many respects a significant meeting of 
the Society. I believe it was in this building, in a 
smaller adjacent room, that some ten years ago a 
group of half a dozen men met together and organized 
the Society to Promote the Science of Management, 
which, after Mr. Taylor’s death and in his memory, 
changed its name to the Taylor Society. It is inter- 
esting that, by coincidence and not intention, this first 
meeting of, so to speak, the refounded Society, should 
be held in a room adjacent to that in which was held 
the meeting at which some ten years ago the Society 
was founded. 

“It is also interesting and significant that we have 
with us, for the first time in our history, distinguished 
foreign guests, and especially significant that two of 
them are representatives of labor from England and 
Sweden respectively. It was only a few years ago that 
the attitude of labor was not one of sympathy with 
inquiry into the nature and the spirit of scientific man- 
agement; today we witness most sympathetic inquiry. 
I imagine we were all to blame, and that the changed 
attitude marks development in breadth of view and 
humanness on both sides. A little later I shall have 
something to say of and to our distinguished guests. 


| 
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“T suppose that logically this annual meeting should 
begin with a report of your executive servant, the 
Managing Director. However, we are just at the 
point in the development of the renewed activities of 
the Society at which great achievements cannot be re- 
ported, except the achievement of having established 
the machinery for serious and effective work. By the 
machinery I mean, of course, an executive, a central 
office, and certain standing committees. Possibly a 
year from now there may be a real report from my- 
self, but tonight the reports must be those of commit- 
tees, and their reports will be in the nature of state- 
ments of plans and progress rather than of per- 
formance. 

“The establishment of committees I consider the 
one important achievement of your officers, for from 
them will come not only constructive work but coun- 
sel. For the first time the Society has operating de- 
partments as well as an overhead. 

“For the benefit of those who are new to the Society 
and have never before had the privilege of attending 
a business meeting—of being intimately at home with 
the members—I “wish to say that the Society was es- 
tablished some ten years ago; that up to the war it re- 
mained a rather small, close-knit body of very active 
individuals, earnest in the promotion of scientific man- 
agement, principles and technique, in which they be- 
lieved as in a religion. The Society did not grow rap- 
idly; it did not try or care to. It was much like a 
church; a group of people inspired by an idealism and 
not a commercial motive. 

“During the war its activities were almost completely 
suspended. It was found inconvenient to even hold 
meetings, for all the officers and half the members 
were absorbed directly into the war machine, and an 
additional number were equally absorbed into war ser- 
vice because of the increased intensity of production 
in their plants. 

“With the armistice people began to take stock of 
the results of the war. Because of the consciousness 
that new problems had come to industrial society, it 
was believed by the members that great opportunities 
were presented to this Society. Greater productive ef- 
fort to repair waste; the re-establishment of harmoni- 
ous industrial relations—these were the obvious prob- 
lems; and here existed a Society in command of the 
technique essential to greater production and inspired 
by the desire to promote sound and harmonious indus- 
trial relations ; above all, free of any taint of commer- 
cial motive and inspired by the desire for service as 
by a religion. It seemed to be the duty of this So- 
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ciety to make its influence more effective and to that 
end to interest in its work more persons who appre- 
ciate the nature of the industrial problem. So, as you 
all know, a new constitution was adopted last Spring, 
an executive office was established, a dignified cam- 
paign for increase of membership was undertaken, and 
effort to offer worth-while service was begun. I say 
“begun”; a year from now I hope to report achieve- 
ments. | 


“T should like to say in concluding, that service on 
your behalf in the Society's office has been more than 
an inspiration; it has been a revelation. The interest 
in scientific management the world over is astounding. 
There has been a constant stream of inquiring persons 
coming to my office, just as in earlier days such a 
stream used to flow into Boxley. Inquirers want to 
know about good management; what it is; how it may 
be developed; where it may be seen; what ideals are 
essential to it. They have come not only from the 
many parts of the United States, but from England, 
France, Sweden, Norway, Switzerland and Czecho- 
Slovakia; and this great volume of personal calls has 
been supplemented by inquiring letters from these and 
other countries of Europe. We do not advertise; how 
they have learned about us I do not know; nevertheless 
they come. It is an inspiration to know that there is 
realization of the need of science in industrial effort, 
and that its use must be governed, not by the com- 
mercial motive merely, but primarily by the idealism 
of social service, such as is represented by this So- 
ciety.” 

After the announcement of the election of officers 
the Chairman called on the new President, Mr. Henry 
S. Dennison, who responded : 


“Mr. Chairman, Ladies and Gentlemen: This So- 
ciety obviously needs no lessons in efficiency in taking’ 
advantage of absentees. I could never do justice to 
the strong-arm work of one Mr. Bruce, Chairman of 
the Nominating Committee. While I was in the Maine 
woods, recuperating from the President’s industrial 
conference and out of touch with mail, I was nomi- 
nated to be your President, and to my surprise, elected. 
You may not need lessons: in efficiency in putting 
through your plans, but I wonder whether you may 
not need lessons in forming sound judgments. 


“The honor is a source of great gratification to me. 
I do have a feeling of insecurity with respect to the 
proper performance of my duties; but I appreciate the 
honor. Seriously aroused to the opportunity, I might 
say, indeed, that I promise to give to the work every 
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ounce of energy and every bit of time—at the disposal 
of the Managing Director. 

“The place of this Society is just now one of very 
great importance, one of absolutely vital importance, to 
my way of thinking. I had the pleasure, without giv- 
ing any sort of return for it, of being a member of the 
President’s industrial conference in Washington in 
October, there getting contacts that are perfectly 
priceless, and points of view that I shall value all my 
life. Every reflection that came from those contacts 
pointed to the need of clear thinking and of what we 
cal] the scientific attitude in management. 

“If I am anywhere near right in my conception of 
what scientific management is, of what that approach 
to business problems is, which Mr. Taylor first began, 
there should be absolutely no question in Miss Bon- 
field’s mind of the position of the worker. Machines 
are the mechanical engineer’s problem; materials and 
mechanical methods his problem. Our problem, that 
of the manager, is the human problem. 

“If one considers the human problem as a mechani- 
cal problem, one hasn’t begun to consider it. It is a 
problem of human nature. Can one lead men rightly 
when one leaves out of account the instincts that have 
been developed in them through thousands of years? 
Can one suppress desires and yearnings that are in the 
very nature of man, without acting obviously against 
one’s own and society’s interests? 

“Scientific management of men is management 
which will give them the utmost of satisfaction ; other- 
wise it is ridiculously unscientific. 

“Now, capital is in no condition, mentally or other- 
wise, to solve the problem of scientific management. 
The manager-engineer must solve it; you must solve 
it. It cannot be that the problem will be solved by the 
lawyer at the head of a corporation, who has not the 
background of contact with the shop and with the 
worker. Those of usin industry have only too little of it ! 

“I recall saying at the Cambridge meeting that I 
believe the next significant step in scientific manage- 
ment, in the work which Mr. Taylor started, involves 
cooperation with the worker; organized cooperation. 
This is not sentimentalism; it is cold-blooded science. 
The beginning of organized cooperation with the 
worker marks the beginning of the passing of the in- 
dustrial relations problem from the present hopelessly 
acute stage into the stage of the sort of problem which 
science is continually presenting to us; a problem 
never solved, but which is always being solved ; always 
offering to mankind advantage and opportunity for 
further development. 
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“Today it is nothing but a fight, a hopeless destruc- 
tive sort of fight. It is through this Society that I 
hope and believe that the transformation of that de- 
structive method into a fine, constructive method will 
take place; and I am more than glad to take such 
small part in it as our Managing Director will allow.” 


DISTINGUISHED GUESTS SPEAK 


N his opening remarks at the annual business meet- 
ing the chairman said: “We have with us tonight, 
as guests, three distinguished representatives from 
Europe. It gives me pleasure to welcome them on 
your behalf. It is fortunate that the labors of the 
several missions of which they are members have been 
concluded and that they can on that account find the 
time to honor us with their presence. That they 
should choose to attend our meetings is especially sig- 
nificant when we realize the variety of competing in- 
terests—people and things they desire to see in the 
short period before they sail. It is especially signifi- 
cant that two of our guests are official representatives 
of labor in European countries: Miss Margaret Bon- 
field, of London, Assistant Secretary of the National 
Federation of Women Workers and Member of the 
Parliamentary Committee of the Trade Union Con- 
gress, technical adviser of the British delegation at the 
international labor congress recently held in Washing- 
ton; also Miss Kerstein Hesselgren, of Stockholm, 
Factory Inspector for the Swedish government, and 
technical adviser of the Swedish delegation at the in- 
ternational labor congress. That they should wish to 
take back to labor in their respective countries first- 
hand information concerning scientific management 
and the Taylor Society is of importance to us. Mon- 
sieur de Freminville, of the French economic mission, 
comes not merely as a guest but as a member. To him 
I extend the greetings of fellow-members, and I also 
desire to extend to him the congratulations of the So- 
ciety that he, and through him the Society, should have 
just been honored by his election as an honorary mem- 
ber of the American Society of Mechanical Engin- 
eers.” Later in the evening the chairman introduced 
the guests with these words: “I am now going to vary 
the monotony of routine business by action that will 
be pleasurable to you. I am going to ask each of our 
guests for a few remarks, as a penalty for associating 
with live and inquisitive people.” 
Miss Bonrietp: I think this is taking a mean advan- 
tage. I was promised that if I came here tonight I 
was to be a listener and see what was performed. 
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However, your chairman has very kindly said that you 
expect only a few remarks. 

May I say first of all with what great pleasure it 
was that I received the invitation to come here to- 
night? I have seen various aspects of American life 
and I was particularly anxious to see the aspect rep- 
resented by your Society, to sense the atmosphere with 
which you men who are engaged in scientific manage- 
ment are trying to approach the problem. 

I speak as a trade union officer seriously interested 
in this question of scientific management from an en- 
tirely critical point of view. We have in our country, 
Great Britain, watched some of the industrial experi- 
ments here in the States, and quite frankly we have 
felt that we have nothing to learn from them as far as 
the workers were concerned; we have felt that if any- 
thing they were likely to be dangerous if the British 
manufacturer attempted to introduce them into our 
country. But we have not stopped at that point. We 
have tried very earnestly to see to what extent trade 
unions could study scientific management with a view 
to lightening the burden falling upon the shoulders of 
the workers, and I was particularly interested in the 
report of the Research Committee on this question of 
unemployment. It is probably one of the most difficult 
—certainly from the worker’s point of view it is one 
of the most vital—of all the problems with which we 
are faced. 

That feeling of insecurity constantly haunts the life 
of the manual worker, of the casual worker, and even 
of many of the rank of the permanent workers. It is 
one of the great shadows helping to depress the whole 
existence of the working class, and I am deeply inter- 
ested in the fact that you are going to make a scientific 
investigation of it. We are making proposals in our 
country for dealing with unemployment, and from the 
worker’s point of view we are always emphasizing the 
note of prevention of unemployment. We think it is 
such an awful waste of human energy, such a waste of 
skill, such a waste of resources, such a waste of the 
standard of living in the home, that there should be 
these periods of unemployment; and we are confident 
that they need not exist, that it is perfectly possible to 
so organize industry, so organize the distribution of 
goods, that there should not be these periods of rush 
and these periods of slackness under any really scien- 
tifically managed method of production. So I am 
heartily glad to know that you are on the way toward 
this investigation. 

The other thing that perhaps you will forgive me, if 
I emphasize it again, from the worker’s point of view, 
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is what appears to be sometimes the introduction of a 
still more mechanical attitude towards production. 
There are so many employers, you know, who are so 
keen about output that they seize upon the mechanical 
side of scientific production and entirely neglect the 
human side, which is the keynote of the attitude of 
this Society; and if there is one emphasis I should 
like to make more than another it is that in perfecting 
your mechanical science you will use the whole weight 
of your Society continuously, in season and out of sea- 
son, to impress upon the captains of industry that in- 
dustry after all should be the servant of humanity and 
not its master. 

That is the side of life which we laborers are per- 
haps over-emphasizing, but which I do think the peo-- 
ple on the other side of the fence sometimes entirely 
underestimate. To humanize industry, to make work 
not merely a less unpleasant thing but to make it really 
a joy, to make it a thing that every one will want to 
do, should be the aim of science, and I am perfectly 
confident it is not a Utopian dream at all. We have 
that aim inside our Own cooperative movement, about 
which some of you may know; we have many setbacks 
and we would gladly have more science applied to the 
management of cooperative societies. We have proved 
that working in the service of a community can be a 
greater incentive than even making money. We have 
proved that we can hold and retain the services of 
managers of great capacities, managers who would be 
bought out if they were buyable by commercial con- 
cerns, but who prefer to remain salaried persons be- 
cause they can help to evolve a system of business 
which endeavors to create a cooperative common- 
wealth ; and I am sure as we move on in the program of 
the world and in the progress particularly of science 
as applied to industry for the purpose of making it the 
servant of humanity, we shall enter into new realms 
more inspiring, still more adventurous, and, yes, I ven- 
ture to say, more romantic even than the tales of the 
knights of old. 

I think to harness iron and steel, to harness the great 
waterways, to harness electricity, to take all the raw 
materials of the earth and place them at the disposal 
of humanity is one of the greatest adventures that 
anybody has ever been called upon to perform. And 
we who are working in the ranks of the trade unions, 
we have our minds set upon that and we want effici- 
ency. We want scientific management, but we want 
also a real partnership in these things on behalf of the 
workers. We want and we claim and we demand edu- 
cational opportunities, opportunities to develop the 
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faculties, to develop those gifts with which nature and 
with which God has endowed the children of the poor 
as well as the children of the rich; and I am sure if 
we can all go ahead in that spirit of trying to harness 
the resources of the earth to the service of humanity 
we shall all feel a greater joy in life itself. 

‘Miss HEssELGREN: You may understand that for a 
person who speaks another language to come after 
Miss Bonfield is extremely embarrassing. She has put 
in the finest manner possible all the things I should 
like to emphasize. But perhaps I can say as much 
also of our country up in the very far North; more 
scientific management is coming, and it is looked upon 
with very much distrust in many ways, and being a 
factory inspectress, I have come across this question 
over and over again. 

I see in the different factories how differently they 
are managed, how much the work is worse in some 
factories than in ather factories in the same kind of 
trade. On the other hand, when I speak to the work 
people about taking up anything in this way of man- 
agement, they are all suspicious; they always say, just 
as Miss Bonfield said, that they believe employers 
don’t want to do anything with that except “make us 
more like machines than we are now, and we absolute- 
ly won't have it.” 

I have a feeling that that is, of course, not the right 
view of this thing, and I have been longing for many 
years to come over here and see it first hand. But 
when I finally came over to this country, I just jumped 
over. I didn’t know until a week before I sailed that 
I was coming, and when I arrived I had to work hard 
from early in the morning until late in the evening in 
that Washington conference. So I didn’t have any 
time at all to come in touch with scientific management 
until these last few days here in New York; and then, 
I thought, I must try to get in closer touch with it; and 
you may imagine my happiness when I yesterday af- 
ternoon came upon Miss Van Kleeck and heard from 
her about this dinner and this meeting here that would 
bring me in contact with the very essence of wisdom 
on this point. 

I felt that would be a liberal education for me, and 
you must realize when one has to pack the education 
into this evening and perhaps a little tomorrow again— 
that you can’t expect me to go back to my country 
with very much. But somebody has made me promise 
to become a member of this Association. I don’t know 
whether you will allow a foreigner to become one and 
to keep in touch with you, and to try to understand 
more of scientific management, and to try in my own 
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country to combat that feeling of mistrust among the 
trade union people. 

' I am absolutely sure that if we can get tl trade 
union people to take hold of this question befr .e scien- 
tific management enters into our country to any great 
extent, we will achieve what Miss Bonfield wants; and 
I think now is the moment when it ought to be intro- 
duced, because we are going to have the eight-hour 
day and all of these changes in methods of work, and 
I think their minds are open for making changes. And 
if we can get the trade unions themselves to take hold 
of the thing, I have great hope for it. 

I must say that the little I have been able to learn 
during this evening here gives me great hope that that 
is possible, and I think I can go back to Sweden with 
the feeling that even if I haven’t had the time to study 
scientific management as I wanted to, I have made 
contacts that will enable me later on to study it fur- 
ther. And I thank you very much for the opportuni- 
ties of this evening. 

THE CHAIRMAN: While Miss Bonfield and Miss 
Hesselgren were speaking, I had a vision, and that 
was a vision of the beginning of the clearing away of 
the misunderstanding and misapprehension in regard 
to scientific management in England and in Sweden; 
and of the time when we can say that this little visit 
tonight was the beginning of it. 

M. DE FREMINVILLE: Ladies and Gentlemen: I was 
very little prepared to speak tonight. I was only en- 
joying the very great pleasure of renewing the contact 
with many friends here, and bringing back the keen 
reception I received from Mr. Taylor in past years. 

You asked me to say a few words on scientific man- 
agement. You have heard just now two ladies speak- 
ing in a very impressive manner about scientific man- 
agement and labor. Of course, I am not at all quali- 
fied to speak in behalf of labor, but I must say that 
from the beginning if scientific management was im- 
posed upon my mind as a very good thing, it was be- 
cause I believed thoroughly that it could be applied in 
behalf of the working people. 

You have heard these ladies express one of the fears 
of the workman as unemployment. I have kept my 
eyes upon that point all the time I have had workers 
with me. I knew very well that they were afraid of 
being unemployed, and I thought that my first duty 
was to conduct my business so as to avoid unemploy- 
ment to the best of my ability. I have succeeded in 
that for many years, and I must say that the men I 
have had with me responded splendidly to my expecta- 
tion. 


| 
\ 
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It i**difficult to avoid unemployment on a small 
scale; ne must plan one’s work a long time before- 
hand ti be certain not to have unemployment. To do 
that it is “ertainly necessary to go into details, to know 
exactly how the work must be conducted, to have the 
best means of doing the work; and there you bring 
scientific management into contact with the workman. 
I don’t think at all that by doing that you turn the 
workman into a machine. That is not my experience. 


ANNUAL BUSINESS MEETING 


HE annual business meeting of the Society was 
held at Keene’s Chop House, Friday evening, 
December 5, 1919, following a dinner at which mem- 
bers and invited guests were present. In contrast to 
business meetings of other years the attendance was 
large (over one hundred were present) and the meet- 
ing interesting—fully as interesting (to guests as well 
as members) as sessions devoted to the discussion of 
papers. The conspicuous enthusiasm was due in part 
to the spirit of informality and good-fellowship inher- 
ited from the dinner, to the forward-looking reports of 
the committees, evidence that the Society at last “‘con- 
sists of operating departments as well as an overhead,” 
and to the presence of distinguished European guests 
whose happy and sympathetic remarks, in response to 
the call of the chairman, broke the monotony of the 
consideration of purely business matters and increased 
in every member the feeling that the Society has be- 
fore it opportunities to promote the better direction of 
productive efforts and more harmonious industrial re- 
lations—not merely in the United States but among 
other peoples. That two of the guests were official 
representatives of labor in England and Sweden, re- 
spectively, and another an official representative of 
French industry, is noteworthy. 

The remarks of speakers which did not pertain spe- 
cifically to the business affairs of the Society are 
printed elsewhere in this issue of THe BULLETIN. 

Report of the Treasurer. The Treasurer’s report, 
submitted in writing, will be printed separately and 
mailed to the members of the Society. 

Report of the Finance Committee. Richard A. 
Feiss, Chairman: 

The Committee had considered the problem of in- 
creasing the income of the Society to make possible 
extension of the work of the office of the Managing 
Director. That office had kept within its budget of 
$1,000 per month, but a fifty per cent increase in the 
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budget was essential to carry on the work of the office 
during the ensuing year. It was necessary also to in- 
crease the income to absorb the underwriting obliga- 
tions which had been necessary to establish a Manag- 
ing Director’s office for the Society. After considera- 
tion of this problem the Committee had come to the 
following decisions : 

1. That the principal sources of income for the 
Society for the immediate future, would have to be 
initiation fees and dues of the various classes of mem- 
bership, and that any increase in income must come 
primarily from increase in membership. 

2. That the initiation fees and dues of Active, As- 
sociate and Junior Members be not changed. 

3. That life memberships be encouraged and that 
the Constitution be changed to provide for a life mem- 
bership upon the payment of $1,000 in four annual in- 
stallments ; the principal resulting from such payments 
to be held in a special reserve fund and returnable to 
life members then living if and when the Society may 
be dissolved; the income of such fund only to be used 
for operating expenses of the Society; Life Members 
to be relieved of the payment of initiation fees and an- 
nual dues. To that end it is proposed that Article C 
12 of the Constitution, concerning life membership, be 
so amended that for the words “by the payment, at 
one time, of an amount sufficient to purchase from 
some legally incorporated life insurance or other com- 
pany an annuity on the life of a person of the age of 
the applicant equal to the annual dues of his grade,” 


‘there be subsitituted the words “by the payment of 


$1,000 in four annual installments.” 

4. That the number of Sustaining Members be in- 
creased and that the Constitution be amended to per- 
mit the payment of dues by Sustaining Members in 
accordance with ability to contribute; and that to that 
end it be proposed that Article C 11, concerning dues, 
shall be amended by substituting for the words “of a 
Sustaining Member, $100” the clause: “of a Sustain- 
ing Member, not less than $100 and not more than 
$500, to be determined by the Board of Directors and 
in accordance with the applicant’s ability to contrib- 
ute.” 

5. That there be organized and undertaken at once 
in cooperation with the Membership Committee, an 
intensive membership campaign of six months for the 
increase of eligible members of all grades; that the 
Managing Director be expected only to plan and su- 
pervise such campaign; that he have an assistant of 
suitable experience and personality for the necessary 
field work ; that the necessary fund for such campaign 
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(estimated at $2,500) be secured by voluntary contri- 
butions of $100 each from twenty-five members ; that 
the fund be used for the salary (6 mos.) of the assist- 
ant, his traveling expenses and printing, etc., inci- 
dental to the campaign. (The report was adopted. ) 

Report of the Membership Committee. Keppele 
Hall, Chairman: | 

The Committee wished to appeal to every member 
of the Society to make himself an informal member of 
the Committee, and secure his quota of new members. 
The success of the plans of the Finance Committee 
depended upon the work of the Membership Commit- 
tee. There were then 216 members and 17 sustaining 
members, nearly double the number at the beginning 
of the year; but the Committee believed there could be 
found 500 or 600 persons, “genuinely interested in 
management as a science,” who would be glad to avail 
‘themselves of the privilege of membership, if they 
were sought out by the members and the purposes of 
the Society made known to them. Every member 
should get busy and find three to five new members. 
The Membership Committee had laid out the country 
into regions and appointed a regional sub-committee in 
each, but that did not free each member from his in- 
dividual responsibility. The importance of members 
of junior grade—the young men, the leaders of the 
future—should be kept in mind; effort should be made 
to interest in membership the young men coming out 
of engineering schools and schools of commerce and 
business administration. “Every member is expected 
to do his duty.” (The report was adopted.) 

Report of the Research Committee. Morris L. 
Cooke, Chairman: 

The Research Committee was not a committee 
which itself conducted research; its function was to 
initiate, foster and coordinate research, decide what 
problems required research and establish committees 
to conduct the research decided upon. Only recently 
appointed, its work to date had been principally one of 
surveying the field. It had decided not to attempt any 
widespread work, but to begin one or two tasks and 
‘try to make a record with respect to them. It had ap- 
pointed one sub-committee on Collegiate Instruction in 
Management, to study the formulation of principles 
of management, the content of a curriculum on 
management and methods of teaching. It had also 
decided, after much encouragement resulting from dis- 
cussion with leaders of labor, to undertake a study of 
“unemployment within employment,” to ascertain 
whether there could not be worked out some common 
measure of the unemployment of those supposed to be 
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employed and on their jobs. There was a growing 
conviction among the members of the Society that the 
great unemployment problem is not so much concerned 
with people who haven’t jobs as with keeping those 
with jobs continuously employed. A sub-committee 
had been appointed to outline definite plans for such a 
study. The committee asked for the cooperation of 
the members. In any such study 100 or 150 cooperat- 
ing firms would be necessary; firms who would agree 
to keep the necessary records to furnish data for the 
study. (The report was adopted. ) 

Report of Sub-Committee on Collegiate Instruction 
in Management. Henry H. Farquhar, Chairman: 

The Committee had interpreted its function to be 
that of surveying and comparing existing methods of 
instruction in management, of supervising experiments 
with respect to new methods and content of courses, 
and of working out and recommending a standard 
method and content.. Having considered the problem, 
it had decided to begin work by the appointment of 
three special committees, the membership to be se- 
lected from the Sociéty at large: first, a committee to 
formulate the principles of management to be taught ; 
second, a committee on content of courses; and third, 
a committee on methods of instruction; these com- 
mittees in these several fields under the supervision of 
the parent committee. The cooperation of every mem- 
ber is essential, for some of the most valuable data 
would come from those who use the product which 
comes out of the schools which teach management. 
(The report was adopted.) 

Committee on Resolutions. The chairman called the 
attention of the Society to the recent death of Henry 
L. Gantt. It was voted that the President appoint a 
committee on resolutions, the membership of the com- 
mittee and the resolutions to be published in an early 
issue of THe Buttetin. (The resolutions have since 
been published in Vol. IV, No. 6, December, 1919.) 

Election of Officers. The chairman then announced 
the results of letter balloting (during November) for 
officers for the ensuing year. The ballots had been 
opened and counted by a committee consisting of 
Henry W. Shelton, Henry H. Farquhar, and the Sec- 
retary to the Managing Director. The results were 
as follows: | 

For President, to serve for one year: Henry S. 
Dennison, 130; all others, 8. 

For Vice-President, to serve for two years: Richard 
A. Feiss, 136; all others, 2. 

For Vice-President, to serve for one year: Boyd 
Fisher, 130; all others, 7. 
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For Treasurer, to serve for one year: Edward W. 
Clark, 3rd, 135; all others, 3. 

For Members Board of Directors, to serve for two 
years: Daniel M. Bates, 128; Frederic G. Coburn, 130; 
all others, 11. 

For Members Board of Directors, to serve for one 
year: John G. Eagan, 128; Robert W. Bruére, 131; 
all others, 8. 

Committee on Nominations. The chairman then 
called the attention of the members to Article C 23 of 
the Constitution, requiring that a nominating commit- 
tee of five members shall be elected by ballot at each 
meeting, to nominate candidates for the next annual 
election. The nominations were received, a ballot was 
had, and the following members of the Nominating 
Committee were chosen: John M. Bruce, Henry P. 
Kendall, William H. Eaton, Mary Van Kleeck and 
Morris L. Cooke. 


Amendments to the Constitution. The following 
amendments to the Constitution, proposed from the 
floor or as parts of committee reports, were adopted 
(preliminary adoption) as provided in Article C 29 of 
the Constitution : 


1. That Article C 11, concerning dues, shall be 
amended by substituting for the words “of a Sustain- 
ing Member, $100” the clause: “of a Sustaining Mem- 
ber, not less than $100 and not more than $500, to 
be determined by the Board of Directors and in ac- 
cordance with the applicant’s ability to contribute.” 

2. That Article C 12, concerning life membership, 
be so amended that for the words “by the payment, at 
one time, of an amount sufficient to purchase from 
some legally incorporated life insurance or other com- 
pany an annuity on the life of a person of the age of 
the applicant equal to the annual dues of his grade,” 
there be substituted the words “by the payment of 
$1,000 in four annual installments.” 

3. That Article 22, concerning powers of the Board 
of Directors, be amended by the addition of the fol- 
lowing: “and to establish such local and other sub- 
ordinate sections as in its judgment will forward the 
purposes of thé Society, and prescribe rules and regu- 
lations for their governance.” 

Message to Monsieur le Chatelier: On motion of 
Morris L. Cooke it was voted that M. de Freminville 
be requested to convey to “our distinguished honorary 
member,” M. le Chatelier, the sincere admiration of 
the Society and its gratitude for the pioneer work of 
M. le Chatelier on behalf of scientific management in 
France. (The remarks in connection with this motion 
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are printed elsewhere in this issue of THE BULLETIN.) 

Frequency of Meetings. The Managing Director 
then asked for an expression of the opinion of the 
members regarding the frequency of meetings— 
whether four, three or two should be held each year. 
The opinion seemed to be equally divided between 
three and four meetings during the year. No vote 
was taken. 

Thereupon the meeting was adjourned. 


INDUSTRIAL PATENT MEDICINE 


The medicine man who propitiates the angry spirits 
and invokes the blessings of beneficent deities is a fea- 
ture of primitive culture. From the minds of twenti- 
eth century, civilized folk, he evokes only an amused 
smile. But the secret of his hold upon the imagination _ 
has not been lost. Despite the progress of science and 
the diffusion of scientific, cause-and-effect ideas, a 
large proportion of present day people still retain a 
primitive faith in the efficacy of his methods. They 
still believe in magic, in the ability to produce effects 
by vicarious causes. 

The vogue of patent medicine, which has prevailed 
so widely in this country, is a capital illustration of 
this popular faith. Millions of persons have purchased 
remedies guaranteed to cure every ailment, inciden- 
tally providing large fortunes for the manufacturers 
of the nostrum, solely because of their credulity in 
continually advertised remedies and their hankering 
for short-cut cures. In this they are akin to the sav- 
age and his medicine man, whose aid he implores in 
exorcising the evil spirits which plague him. 

This faith in magic or nostrums is but an ex- 
pectation of future events where the believer 
is ignorant of the casual sequence and_ seeks 
to encompass the. desired result with the min- 
imum disturbance of his accustomed habits. The 
devotee of drugs hopes to rid himself of dyspepsia 
without altering his unwise habits of eating. The sav- 
age who is thwarted attempts to eliminate his enemy 
by burying his effigy, accompanied by incantations. Be- 
lief in magic flourishes in minds ignorant of cause and 
effect and eager for results with the least exertion or 
change in their habitual activities. Patent medicine 
appeals to the lazy and the obstinate. 

It is not just to condemn the patent medicine de- 
votee entirely, The maker of patent medicines must 
be held primarily responsible for preying upon his vic- 
tims’ ignorance. And so long as the physicians, who 
should know the nature of diseases and their cures, 
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have themselves been ignorant of the causes, the poor 
benighted layman was entitled to some excuse for his 
dosing. The doctors’ fumbling attentions in rheuma- 
tism and its allied ills have been enlightened by knowl- 
edge of systemic infections only within recent years. 

In the industrial field, faith in the power of magic 
or well advertised cure-alls to cure the ills of the in- 
dustrial body is undiminished. The manufacturer 
whose business is failing or whose employees are dis- 
contented turns with eagerness to the several specifics 
now flooding the market. If profits are dwindling, 
what better remedy can be had than a “system”. It 
matters not that the manufacturer may himself be re- 
sponsible for the failure, that his dogged adherence to 
tradition and convention is the cause of his difficul- 
ties; he is sure that if only he can get a “system” all 
will go well and no disturbance to his habitual activ- 
ities will be necessary. Or, perhaps, he will invite crit- 
icism and a reorganization of his procedure, and then 
flatly refuse to adopt any changes which involve his 
personal activities. Business dyspepsia and continued 
unwise eating are common among our business folk. 

It is in the field of industrial relations, however, that 
we find the best illustrations of the patent medicine 
habit of mind. The business men, who are now beset 
by labor troubles and can not imagine what has got 
into the minds of the workers, are turning to patent 
medicines to cure these ills. If the workers are com- 
plaining, give them a dose of industrial democracy, 
guaranteed to cure all industrial ills. In the minds of 
the business men, industrial democracy is anything 
which will quiet the workers without jeopardizing the 
control of the business. Thus, we have fifty-seven va- 
rieties of employees’ representation and shop commit- 
tees being installed in American industries, each of 
which, it is fondly hoped, will endear the management 
to the employees. The appeal of these schemes lies 
in the ease with which they can be adapted without 
affecting the existing organization and operation of 
the plant. 

Along with these representative plans are found the 
personnel department. Again we have the patent med- 
icine habit of mind, believing that by appointing a per- 
sonnel director or employment manager the employees 
can be quieted without changing the vicious character 
of supervision and administration which is the cause 
of the employees’ discontent. Profit-sharing, as a 
cure-all for industrial ills, has been advocated by some 
of our leading citizens and many industrial physicians, 
as though the remedy for a fever were to raise the 
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patient’s temperature! One is reminded of the Chi- 
nese doctor who treats eye troubles by punching a hole 
through the cornea. 

The control of industry by business men, to whom 
the profit-making ideal is paramount, has subordinated 
the service or production ideal, with what results all 
can see. In their minds, the control of an industry 
means financial control for profit-making. This neces- 
sarily is incompatible with labor control, partial or 
complete, over any essential elements of the business, 
since labor seeks a larger income, continuous employ- 
ment, and continuous production, all of which conflict 
with price maintenance and profit-making through re- 
stricted output. Hence, it is not difficult to understand 
the desire for a patent medicine which will eliminate 
these unruly labor aspirations and yet permit the pres- 
ent method of control to continue unchanged. 

Here again the business men are not wholly to 
blame, for there are any number of industrial physi- 
cians who are ignorant of the systemic infection in in- 
dustry and a growing number of industrial patent 
medicine vendors to cater to this demand. The news- 
papers, magazines, trade papers, and even some of 
the journals of a professional character carry their 
advertisements of industrial nostrums. “Install our 
system of shop committees,” they say in effect, “and 
sleep soundly once more.” “Take large doses of our 
industrial relations and see how your labor troubles 
vanish. Testimonials sent upon request.” Or, fre- 
quently, they print letters from “satisfied” users com- 
mending their specific. 

The aspirants for positions of employment mana- 
gers or personnel directors are the most amusing of 
these versatile peddlers of panaceas. In a usually 
rather careful journal, devoted to management and 
engineering, there recently appeared the following per- 
sonal cards: 


WANTED: POSITION AS EMPLOYMENT MAN- 
AGER AND SUPERVISOR OF LABOR, with an or- 
ganization that desires exceptional ability and employs 
from an eight to a fifty-thousand force. I have a clever 
employment system and an after-the-war plan which 
develops mutual interest for the employer and employee. 
Will submit unusual results and recommendation from 
my present employer, besides other reference to any con- 
cern interested. 


EMPLOYMENT MANAGER. An executive, of high 
moral standing capable of organizing and installing an 
employment department, that will bring into industry jus- 
tice and opportunity, be a mediator between labor and 
capital, a safety valve for dissatisfaction, a clearing house 
for discontent and a shock absorber for trouble, is open 
to offers from a progressive company. During the war 
we maintained a steady working force in one of the larg- 
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est powder plants in the country and decreased the Labor 
Turnover by 250 per cent. I am 35 years old, full of en- 
thusiasm, have full knowledge of all the most recent 
methods of handling help, and have been exceptionally 
successful in this work. 


EMPLOYMENT MANAGER: A college graduate, 
who has specialized in sociology, psychology, economics, 
and preventive hygiene, also has taken courses abroad in 
sociology, with eight years human engineering experi- 
ence, combined with a knowledge of character analysis, 
psycho-analysis, placement psychology, safety, sanitary 
engineering, general welfare and industrial democracy, 
desires a position. 

Yet, despite these personally extravagant claims, 
are they more misleading than many of the display 
advertisements and pamphlets issued by some of the 
established organizations? In their statements occur 
such phrases as: “Because employers have neglected 
the thoughts of workers, is the reason for the present- 
day unrest.” “Appoint a day for our representative to 
call on you; the knowledge we will be able to impart 
will prove most refreshing.” While “shop commit- 
tee” and “industrial democracy” are _ sprinkled 
throughout, as “herbs” and “roots” figure in the ad- 
vertisements of pain-killers. 

There is no Pure Food and Drug Act to govern 
these men nor is there any law to prevent the business 
men from taking their nostrums. The real pity of it 
all is that sincere efforts to improve industrial rela- 
tions by serious students of the problem are sure to 
be compromised by the inevitable failures of these 
ready-to-take remedies and the resulting skepticism of 
the employers. 

Industrial democracy, if it means anything, must 
imply an aspiration, as does political democracy, and 
who is there to prescribe the system or scheme for 
achieving either aspiration? Viewed historically, it 
appears to be a desire, a longing for some new and 
better relationship in industry than the old master- 
servant relation. Considered as a social movement, 
the aspiration toward industrial democracy appears as 
only one more manifestation of the constantly recur- 
ring phenomenon, when the desires of the people no 
longer can find satisfaction in existing institutions and 
they turn with a feeling of profound frustration to 


BULLETIN OF THE TAYLOR SOCIETY 11 


new forms, new ideals, more consonant with the de- 
veloping life of society and more effective for its aims. 
In that process the employment manager or person- 
nel director can be but a temporary intermediary, one 
who can perhaps lessen the rigor of the conflict be- 
tween employer and employees and keep the organiz- 
ation going, while management acquires the new tech- 
nique of supervision and leadership and labor learns 
the art politic as a substitute for the art ‘coercive. 

The appeal of these soi-disant pacifiers of labor is 
to our profound ignorance in the matter of human be- 
havior. We do not know, as yet, why people act as 
they do, although the work of the psychologists to- 
day is pointing toward a new orientation in this field. 
For so long we have believed in the power of wages 
to stimulate effort that the patent fact of money’s im- 
potence has escaped attention. Should the efforts of 
psychology result in a workable theory of human be- 
havior, as they now promise, all of these widely ad- 
vertised remedies and “professional” methods will be 
relegated to the scrap heap. Sound industrial rela- 
tions are to be sought through the work of the tech- 
nicians and of the psychologists and when the answer 
is found it will probably astonish by its simplicity. As 
Lord Dunsony remarks, “men are very clever, but the 
gods are wonderfully simple.” 

L. K. 


MEMBERSHIP STATISTICS 


Members of the Taylor Society will be interested in 
the growth of the Society since the reorganization 
early in 1919: 


Jan.1,1919 Jan.1,1920 Apr. 


12 35 47 

Suntan 16 24 
136 243 331 


1New York Telephone Co., New York. 
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STANDARDS: 
BY 
H. K. HatrHaway? 


I INTRODUCTORY 


N his book “Scientific Management and Labor,” 
| based upon an investigation conducted in 1915 for 
the United States Commission on Industrial Relations 
by a committee of which he was Chairman, the late 
Professor Robert Franklin Hoxie sets forth under 
the heading “Possible Benefits of Scientific Manage- 
ment to Labor and Society” a remarkable statement of 
the importance and necessity for the establishment and 
maintenance of standards. No more fitting introduc- 
tion to this paper could be written; hence I wish to 
quote it in part: 


Experience and reason leave no doubt that a close causal 
relation exists between productive efficiency and possible 
wages. No one can deny, therefore, that greater productive 
efficiency and output make possible higher wages, in general, 
and better conditions of employment and labor. While in 
particular instances and trades, wage advances, improved con- 
ditions of work and better standards of living can be secured 
and maintained solely through increased bargaining power 
of the labor group, the community as a whole, including all 
classes of labor, can consume more and live better only 
through an increase in the goods produced. But increase of 
output is dependent on lower cost of production. Mr. Taylor 
was right, therefore, when he set up as a goal of achievement 
and principle of scientific management, “higher wages with 
lower labor cost.” Lower labor costs make higher wages 
possible, and, while lower capital costs are equally significant 
in this respect, without both higher wages for all and in the 
long run are not likely to be realized to any considerable ex- 
tent. 


1A paper presented at the annual meeting of the Taylor 
Society, New York, Dec. 6, 1919. 

Consulting Engineer in Management, Philadelphia, Pa. 

The writer wishes to disclaim any personal credit for the 
advantageous results cited as illustrations of standardization, 
in those cases where the work was done under his direction. 
While much credit is due to the men who conducted the 
investigations and worked out the problems, credit is almost 
equally due to the operators whose work was studied and 
who assisted in making the studies, as well as to the principal 
people in the management of the concerns in which the work 
was done. 

It is mainly however to Taylor and his teachings that 
credit should be given, as the results were the inevitable out- 
come of the application of scientific methods to everyday 
industrial problems, and of the desire to work out in prac- 
tice what Mr. Taylor stated as the first principle of scientific 
management,—‘“the development by management of a science 
in place of rule-of-thumb or traditional knowledge and 
method.” 

In addition to those individuals mentioned in the text of 
the paper the writer wishes to accord due recognition to Col. 
W. H. Eaton, Maj. M. C. Herrmann, Mr. Charles Hoffman, 
Mr. Arthur Holmes, Dr. Ralph Langley, Mr. Wilfred Lewis, 
Mr. L. S. Tyler and Capt..D. J. Walsh, for the part they 
took in bringing about the results cited, and to a host of 
others who took part in the work. 


In so far, then, as scientific management affords opportuni- 
ties for lower costs and increased production without adding 
to the burden of the workers in exhausting effort, long hours 
or inferior working conditions, it creates the possibility of 
very real and substantial benefits to labor and to society. 

No one who has made a careful study of scientific manage- 
ment can doubt that it does, at its best, afford such — 
tunities to a very high degree. Fully and properly applied, 
scientific management may include and may not be incom- 
patible with all that is covered in the phase “Science in Man- 
agement,” and it has of itself developed many devices for the 
saving of waste and many policies and methods for the im- 
provement of the productive processes, not excluding ideas and 
methods which promise well for the betterment of labor con- 
ditions and the protection of labor interests. 

At its best, as set forth by Mr. Taylor, and_as realized in 
practice, scientific management means a thorQughgoing im- 
provement and standardization of the material equipment and 
productive organization of the plant before an attempt is made 
to apply its peculiar methods and devices to the determination 
of standards of labor efficiency and wage payments. It means, 
thus, the installation of the best available machinery and tools 
so far as compatible with economy, or, at least, the overhaul- 
ing and improvement of the existing equipment; the careful 
study of the materials of production and the determination of 
the speed and feed of the machines calculated under the cir- 
cumstances to be most effective; the rearrangement of the 
material equipment so as to avoid the delays and expense of 
unnecessary carriage of materials and partly finished product, 
and to secure so far as possible continuous straight-line pro- 
duction; the introduction of known and new devices for 
economical and expeditious handling of materials and pro- 
duct; the careful study and analysis of the detailed processes 
and methods of production looking to the elimination lof waste 
motions; the improvement of accessories; and the most ef- 
fective application of force and coordination of effort: the re- 
organization of the managerial staff with a view to avoiding 
so far as possible multiplicity of duties and to securing defi- 
niteness of function and responsibility, and therefore, manage- 
rial efficiency in every detail; the improvement of the methods 
of record keeping and accounting so that exact knowledge 
may be had at all times of available equipment and materials 
on hand, their disposition, actual and prospective, that the 
productive needs of the concern may be met without friction 
or delay; reorganization of the sales and purchasing depart- 
ments with a view to broadening and stabilizing the market 
for the product, and purchase by specification, at the most 
economical rates, and in accordance with needs; improve- 
ments in the methods of stores-keeping which insure suffi- 
ciency of stock on hand, quick delivery and avoidance of in- 
terest and loss on superfluous and unusable stock; better 
methods of tool storage, care and delivery, and many other 
material and organic improvements, all possible, theoretically, 
precedent to and quite apart from the setting of new tasks; 
the introduction of new modes of payment or the alteration 
in general of labor conditions and relationships. . . .. . 

Scientific management not only holds out, therefore, possi- 
bilities of substantial benefits to labor, but it points the way 
and the only way toward raising the standard of living for 
all classes of labor and for society at large. 


The Century Dictionary defines a “standard” as, 
“that which is set up as a unit of reference; a form, 
type, example, instance or combination of conditions 
accepted as correct and perfect and hence as a basis 
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of comparison ; a criterion established by custom, pub- 
lic opinion or general consent ; a model.” 

The above definition, almost but not quite, gives the 
significance of the word “standard” as it is used in 
connection with scientific management. If we change 
it to read: “That which is set up as a form, type, ex- 
ample, or combination of conditions accepted as cor- 
rect; a criterion, established as a result of scientifio 
investigation,’ we should have a better definition of 
the term in the limited sense in which it is used in this 
paper. Inasmuch as it is the destiny of mankind to 
constantly advance and improve I would add, paren- 
thetically, “for the time being,” or “representing the 
present stage in the development of the art.” 

We may classify the standards of scientific manage- 
ment under the following headings: 

Equipment: including machines, tools or imple- 
ments, facilities for handling, transporting or 
storing materials. 

Materials 

Methods 

Accomplishment 

Product 

Standards of accomplishment are dependent upon 
standards of equipment, materials, methods and prod- 
uct. 

In 1895 Mr. Taylor said in closing the discussion of 
his paper on “A Piece Rate System,” in which he first 
described elementary time study as well as his differ- 
ential piece rate system of pay: “I am surprised and 
disappointed that elementary rate fixing (scientific 
analysis and time study of work) has not received 
more attention during the discussion. No better evi- 
dence could have been produced, however, of the crude 
and elementary state in which the art now stands, of 
determining the time to do work and of fixing rates, 
than that only one member should have most briefly 
referred to the matter while thirteen engineers have 
discussed at length the less important matter of what 
kind of piece work to use.” 

The blame for that of which Taylor complained lay 
largely at his own door; he committed a serious error 
in the selection of the title for his paper; perhaps had 
he called it “The Establishment of Standards as a 
Means to Increased Production” or “The Study of 
Elementary Time Units for Doing Work under Stan- 
dardized Conditions” ; had he confined this paper prin- 
cipally to what was an epoch making advance in the 
art of industrial management, if not indeed the eleva- 
tion of management from “rule of thumb” to an art, a 
scientific method of determining what represents a fair 
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day’s work or the time that a given job under given 
conditions ought to take; had he reserved the descrip- 
tion of his novel pay system—the differential piece 
rate—for a later presentation, it is altogether prob- 
able that his message would have been better under- 
stood and more generally appreciated at its true worth. 

This error of Taylor’s, if it may be so character- 
ized, is significant and shows that even he was not im- 
mune from the influences of the time. As is evident to 
anyone who studies Taylor’s writing and is well known 
to those who were associated with him, the Taylor 
System, or scientific management, had its genesis in 
an endeavor to establish “standards of accomplishment 
—or in other words to set piece rates on a just and 
accurate basis.” This Taylor found necessitated an 
analytical study of the work to be done, which at once 
brought to light the fact that there can be no standard 
or uniformity of accomplishment without standardi- 
zation of all of the conditions under which the work 
ts done. 

Let us take for example the boring and turning of 
steel tires for locomotive wheels, which I think was 
one of the first, if not the first operation, to be studied 
at Midvale. Having as a result of experiment arrived 
at and established as standard, proper combinations of 
feed, cutting speed and depth of cut, it soon became. 
apparent to Taylor that unless the cutting tools used 
by the machinists were practically identical in quality 
and temper of the steel and ground to practically the 
same shape, clearance and lip angles, these standards 
could not be attained. In this we have the beginning of 
the long series of experiments and research, described 
in Mr. Taylor’s book “On the Art of Cutting Metals,” 
which culminated in the invention of high-speed steel 
and Taylor-White process for its treatment; the slide 
rules started by Mr. Taylor and Mr. Gantt and perfect- 
ed by Mr. Barth, and the Taylor standard lathe and 
planer tools. He found that the time-honored practice 
of each workman grinding his own tools must be 
abandoned ; and the development of an automatic tool 
grinding machine followed, insuring uniformity and 
eliminating the loss of production and a variable ele- 
ment in the time taken to do the job as a result of the 
time spent by the workman at the grindstone or wait- 
ing his turn to use it. 

Likewise it became evident that not only tools re- 
quired for cutting, but those required for setting and 
holding work in the machines and the tools for meas- 
uring, must be standardized and must be of the same 
kind and in the same good condition as those used 
when making the elementary studies upon which was 
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based the method and time prescribed—the standard 
of accomplishment. It was found also that they must 
also be on hand when wanted in order that the work- 
man might not lose time procuring them or be forced 
to make shift with less suitable or inferior tools. Re- 
sult: a tool room from which standard tools were 
provided. 

In 1893 Mr. Taylor in his paper entitled “Notes on 
Belting” made a contribution to the engineering pro- 
fession of which Mr. Henry T. Towne said in dis- 
cussing it: “The present paper is modestly entitled 
‘Notes on Belting,’ but could be more fittingly des- 
cribed as a treatise on the practical use of belts. Its 
thirty-four pages contain more new and useful infor- 
mation than is to be found in any other paper that has 
come to my knowledge.” Here we have a notable ex- 
ample of the establishment and maintenance of stan- 
dards which determined, for a given set of conditions, 
the speed, the thickness and width and the tension of 
leather belts for the transmission of power, and fur- 
ther, the development of a system for their upkeep. 

Why Taylor went into it he clearly states as fol- 
lows : “While working as foreman of a machine shop, 
the tools of which were frequently driven to their 
maximum capacity, the writer became convinced that 
the belts, which were laced according to the ordinary 
rules, were a great source of loss to the company—not 
so much from the cost of the belting and the labor of 
lacing as from the incidental delays to the machines 
and the diminished output of the shop resulting there- 
from. This was particularly emphasized when piece 
work rates were established requiring the machines to 
be driven hard and continuously. The belting was 
then shown to be by far the largest source of trouble 
in the shop.” 

It was also found in this early effort to set just 
piece rates that in order to reach the standard of ac- 
complishment greater attention must be given to hav- 
ing the material to be worked uniform in quality, that 
a scheme must be provided to insure the worker al- 
ways having his next job ready, and that the condi- 
tion of the machines must be kept up to an established 
standard. 

All of this Taylor covers in his paper “A Piece Rate 
System” by the brief statement: 

Not the least of the benefits of elementary rate-fixing are 
the indirect results. 

The careful study of the capabilities of the machines, the 
analysis of the speeds at which they must run, before differ- 
ential rates can be fixed which will insure their maximum 
output, almost invaribly result in first indicating and then 


correcting defects in their design, and in the method of run- 
ning and caring for them. 
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But what is more important still, the rate fixing department 
has shown the necessity of carefully systematizing all the 
small details in the running of the shop: such as the care of 
belting, the proper care for cutting tools, and the dressing, 
grinding and issuing same, oiling machines, issuing orders for 
work, obtaining accurate labor and material returns, and a 
host of other minor methods and processes. These details 
which are usually regarded as of comparatively small im- 
portance and many of which are left to the individual judg- 
ment of the foreman and workmen are shown by the rate 
fixing department to be of paramount importance in obtaining 
the maximum output, and to require the most careful and 
systematic study and attention in order to insure uniformity 
and a fair and equal chance for each workman. 

While he (the writer) regards the possibilities of these 
methods as great, he is of the opinion that this system of 
management will be adopted by but few establishments, in the 
near future, at least; since its really successful application 
not only involves a thorough organization, but requires the 
machinery and tools throughout the place to be kept in such 
good repair that it will be possible for the workmen each day 
to produce their maximum output. But few manufacturers 
will care to go to this trouble until they are forced to. 

If Taylor failed to bring out more adequately in 
the first published description of elementary time study 
the importance and absolute necessity for standards, it 
is not strange that the engineers and managers of that 
day should have missed the point, but it is astonishing 
that such a lack of appreciation and understanding 
should exist today ! 

Notwithstanding all that has been said and written, 
relatively few people seem fully to grasp the signifi- 
cance and the importance which reason and experience 
show should be attached to the subject. Even in shops 
in which the Taylor System has been applied the man- 
agement comes to a complete understanding but slow- 
ly, as one by one things go wrong owing to imper- 
fectly established standards or more frequently laxity 
or inadequate methods for their maintenance. 

Within the past six months I have been consulted 
by several managers who sought through the establish- 
ment of some sort of a pay system a cure for their in- 
dustrial ills, but who shied off when I explained to 
them what a real remedy involved. Quite recently in 
a very large plant I had the pleasure of attending a 
meeting of the “rate setters” from every department. 
In this plant they had slowly progressed through the 
stages of setting rates for piece work, premium work 
and contract jobs, based upon old records, the judg- 
ment or opinion of foremen or plain guess, to those 
based upon some sort of analysis or study, and in a 
limited degree had arrived at setting rates based on 
elementary time study. Just where Taylor was be- 
tween 1885 and 1890! It was interesting to hear these 
men describe the difficulties they were contending 
with and trying to overcome; all due to lack of stan- 
dards. The same old story of trouble with belts, tools, 


machines, materials, inadequate planning and lack of 


- 


February, 1920 BULLETIN OF THE 


control. If left to themselves these men would per- 
haps ultimately and in somewhat less time reach the 
same point to which the Taylor System has developed 
today; but what a waste of time and energy, going 
over the same ground that Taylor went over, when 
they might profit by his experience! 


A successful installation of sctentific management 
calls for the establishment of standards; its continued 
successful operation calls for their maintenance. 


There is, of course, nothing permanent about stan- 
dards; they must be modified, discarded and replaced 
to keep pace with progress and change; but the fact 
that under a system of scientific management changes 
may not be made without full knowledge of all that 
they entail is a fine safeguard against their being in- 
stigated unwisely. Taylor frequently called attention 
to the folly and danger of making what he pictur- 
esquely but forcefully designated as “damned improve- 
ments.’ In this category he placed those changes or 
innovations which impulsive people are wont to make 
without due investigation and consideration, or in 
some cases simply to satisfy a desire for something 
new, and as a result of which many businesses are kept 
in a constant turmoil. The installation of scientific 
management is, as only those of you who have gone 
through it can fully realize, of necessity a long and 
arduous undertaking, calling not only for knowledge 
and experience but for infinite patience and confidence. — 
Owing to the multiplicity of factors upon which suc- 
cess in the undertaking depends, not the least of which 
is the human factor, each feature of the system as in- 
stalled may be expected to break down several times 
before it finally works smoothly. At such times there 
is a strong impulse to assume that the trouble may be 
corrected by making changes in the plan. The engi- 
neer directing the installation must be on his guard 
against changes, which in themselves may be harmless 
so far as the feature of the system directly affected is 
concerned, but which may fail to fit in with other fea- 
tures whose development may not be taken up until 
some later time. Each change of this character en- 
courages others and may result in the complete failure 
of the undertaking, or what is almost as bad, in a 
mongrel system affording little satisfaction to anyone 
and which sooner or later may bring discredit to the 
scientific management movement. In this matter to 
follow the path of least resistance is almost always to 
court trouble. 

After the system has been properly installed it is 
not so easy to make “damned improvements” or to 
lightly depart from standards, yet that must be 
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guarded against, particularly by those high in author- 
ity who unfortunately cannot be expected to have a 
knowledge of all the details of the system, their re- 
lationship and interdependence. The motive for mak- 
ing such changes usually lies in a desire to correct a 
trouble resulting from some standard having been im- 
perfectly established or maintained. 

Most of the injustice with which ordinary piece 
work has been charged may be traced to lack of stan- 
dards. We must be on our guard against further in- 
justice. There are today managers who are unwill- 
ing to go to the expense or to undertake the work that 
is involved in the establishment and maintenance of 
standards essential to a true application of the princi- 
ples of scientific management; they crave the benefits 
of increased production and delude themselves that 
they can get them by taking a short cut. These mis- 
guided individuals mistake the form for the substance 
just as did those who in 1896 discussed Taylor’s piece 
work paper, and think that by merely making time 
studies—“frequently unworthy of the name”—and 
setting tasks they will get to the ultimate object di- 
rectly. Alas, it won’t work! 

Several years ago a large establishment in Europe 
started, under the direction of an able engineer, to in- 
stall the Taylor System. In one department it was 
well done, conditions were properly standardized and 
maintained, the work was routed and well controlled, 
proper tools and instructions were provided, and tasks 
were set justly on a basis of good elementary time 
study. Everything was going well in this department ; 
so well in fact that the owner became impatient to see 
similar results in all other departments. He demanded 
that the workmen in another department be put on 
task and bonus, a certain number per day, faster than 
standard conditions could be established. The engi- 
neer in charge protested and left when the owner in- 
sisted. Nevertheless, the owner’s orders were obeyed 
and a long and bitter strike resulted. In reality the 
men struck not against the system but for it. They 
said; “We can’t make these rates; in the other de- 
partment where you installed this system you have 
fixed up the machines and the belts and have men to 
keep them in repair; you deliver the tools—which are 
better than ours—to the machine in advance for each 
job; you have the material placed conveniently to the 
machine so that no time is lost between jobs. In that 
department the time can be made and the men earn 
their bonus. We have to take care of our own ma- 
chines and belts, hunt up and grind our own tools and 
hunt up our own jobs. We demand that you do in 
our department what you did in the other department.” 
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The late James M. Dodge told a story to the effect 
that shortly after the Taylor System had been installed 
in the shops of the Link-Belt Co., a friend of his—the 
head of a large machine works—after seeing and hav- 
ing explained to him the slide rules by which the 
proper combination of feed, speed and depth of cut 
are. computed, persuaded Mr. Dodge to lend him one 
for a day or two in order that he might show it to his 
superintendent and foreman. A short time later Mr. 
Dodge heard that this friend had stated at a meeting 
of some kind that “he had tried the Taylor System in 
his shop but that it had proved a failure.” Upon in- 
vestigation it was found that he had taken the slide 
rule—specially designed for a machine in which the 
speeds and feeds had been standardized, as had also 
been the cone and countershaft belts, and in which were 
used standard cutting tools—and had tried to operate 
according to it a machine in his shop for which none 
of the conditions had been standardized! 

It is indeed surprising that the importance of stan- 
dards in the attainment of results should be so little un- 
derstood or appreciated. Only ignorance, the adherence 
to policies of “penny wisdom and pound foolishness,” 
reluctance to assume responsibility, or sheer indiffer- 
ence on the part of the management can account for it. 

In the paper “Shop Management” Mr. Taylor made 
the following statements with reference to standards: 


“In many cases the greatest good resulting from the appli- 
cation of these systems is the indirect gain which comes from 
the enforced standardization of all details and conditions, 
large and small, surrounding the work. All of the ordinary 
systems can be and are almost always applied without adopt- 
ing and maintaining thorough shop standards. But the task 
idea can not be carried out without them. 

The adoption and maintenance of standard tools, fixtures 
and appliances down to the smallest item throughout the 
works and office, as well as the adoption of standard methods 
of doing all operations which are repeated, is a matter of im- 
portance, so that under similar conditions the same appliances 
and methods shall be used throughout the plant. This is an 
absolutely necessary preliminary to success in assigning daily 
tasks which are fair and which can be carried out with cer- 
tainty. 

One of the most important functions of the planning room 
is that of the maintenance of the entire system, and of stan- 
dard methods and appliances throughout the establishment, 
including the planning room itself. 

By the adoption of standards and the use of instruction 
cards for overhauling machinery, etc., and the use of a tickler, 
the writer reduced the repair force of the Midvale Steel 
Works to one-third its size while he was in the position of 
master mechanic. (There was no planning department, how- 
ever, in the works at the time.) 

It would seem almost unnecessary to dwell upon the desir- 
ability of standardizing, not only all of the tools, appliances 
and implements throughout the works and office, but also the 
methods to be used in the multitude of small operations 
which are repeated day after day. There are many good 
managers of the old school, however, who feel that this stan- 
dardization is not only unnecessary but that it is undesirable, 
their principal reason being that it is better to allow each 
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workman to develop his individuality by ‘choosing the 
particular implements and methods which suit him best. And 
there is considerable weight in this contention when the 
scheme of management is to allow each workman to do the 
work as he pleases and hold him responsible for results. Un- 
fortunately, in ninety-nine out of a hundred such cases only 
the first part of this plan is carried out. The workman 
chooses his own methods and implements but is not held in 
any strict sense accountable unless the quality of the work is 
so poor or the quantity turned out is so small as to almost 
amount to a scandal. In the type of management advocated 
by the writer, this complete standardization of all details and 
methods is not only desirable but absolutely indispensable as 
a preliminary to specifying the time in which each operation 
shall be done, and then insisting that it shall be done within 
the time allowed. 

Neglecting to take the time and trouble to thoroughly 
standardize all of such methods and details is one of the 
chief causes for setbacks and failure in introducing this sys- 
tem. Much better results can be attained, even if poor stan- 
dards be adopted, than can be reached if some of a given class 
of implements are the best of their kind while others are 
poor. It is uniformity that is required. Better have them 
uniformly second class than mainly first with some second 
and some third class thrown in at random. In the latter case 
the workmen will almost always adopt the pace which con- 
forms to the third class instead of the first or second. In 
fact, however, it is not a matter involving any great expense 
or time to select in each case standard implements which shall 
be nearly the best or the best of their kinds. The writer has 
never failed to make enormous gains in the economy of run- 
ning by the adoption of standards. 

It was in the course of making a series of experiments 
with various air hardening tool steels with a view to adopting 
a standard for the Bethlehem works that Mr. White, together 
with the writer, discovered the Taylor-White process of 
treating tool steel, which marks a distinct improvement in 
the art; and the fact that this improvement was made not by 
manufacturers of tool steel but in the course of the adoption 
of standards, shows both the necessity and fruitfulness of 
methodical and careful investigation in the choice of much 
neglected details. The economy to be gained through the 
adoption of uniform standards is hardly realized at all by the 
managers of this country. No better illustration of this fact 
is needed than that of the present condition of the cutting 
tools used throughout the machine shops of the United States. 
Hardly a shop can be found in which tools made from a 
dozen different qualities of steel are not used side by side, in 
many cases with little or no means of telling one make from 
another; and in addition, the shape of the cutting edge of the 
tool is in most cases left to the fancy of each individual work- 
man. When one realizes that the cutting speed of the best 
treated air hardening steel is for a given depth of cut, feed 
and quality of metal being cut, say sixty feet per minute, 
while with the same shaped tool made from the best carbon 
tool steel and with the same conditions, the cutting speed 
will be only twelve feet per minute, it becomes apparent how 
little the necessity for rigid standards is appreciated. 

Let us take another illustration. The machines of the 
country are still driven by belting. The motor drive, while 
it is coming, is still in the future. There is not one establish- 
ment in one hundred that does not leave the care and tighten- 
ing of the belts to the judgment of the individual who runs 
the machine, although it is well known to all who have given 
any study to the subject that the most skilled machinist can- 
not properly tighten a belt without the use of belt clamps 
fitted with spring balances to properly register the tension. 
And the writer showed in a paper presented to this Society 
in 1893, giving the results of an experiment tried on all of 
the belts in a machine shop and extending through nine years, 
in which every detail of the care and tightening and tension of 
each belt was recorded, that belts properly cared for according 
to a standard method by a trained laborer would average 
twice the pulling power and only a fraction of the interrup- 
tions to manufacture of those tightened according to the 
usual methods. The loss now going on throughout the coun- 
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Fic. 1. Barth-Gulowsen “Belt Bench.” A device for periodically inspecting, repairing and tightening belts. An 


outgrowth of Taylor’s work in standardizing belting practice. 


try from failure to adopt and maintain standards for all small 
details is simply enormous. 

It is, however, a good sien for the future that a firm such 
as Messrs. Dodge & Day of Philadelphia, who are making a 
specialty of standardizing machine shop details, find their 
time fully occupied. 


Does not Taylor seém to have set forth the nature 
and importance of standards clearly and forcefully 
enough in this paper to have made an impression on 
his audience? Again if one may judge from the char- 
acter of ‘the discussion, they did not get his message. 
Fourteen members discussed the paper on the occasion 
of its presentation. The discussion covered industrial 
relations with special reference to what the speakers 
conceived to be the principal iniquities of trades 
unions as of that date; political economy ; the natural 
resources of the United States; the relative merits of 


various pay systems; lightly touched upon elementary 
time-study, planning and “system;” but not one word 
about standards! 


Probably ninety per cent. of my hearers have read 
Taylor’s “Shop Management.” I wonder how many 
of them really grasped what Taylor was driving at in 
the paragraphs I have quoted. 


So much for general explanation of what Taylor 
meant by standards and of their place in scientific 
management. I shall now endeavor to supply specific 
and tangible examples to illustrate each class of stan- 
dards, and, as standards of accomplishment are prone 
to eclipse all of the others in spite of being dependent 
upon and in a large measure a natural consequence 
thereof, I shall discuss them only incidentally. 
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Fic. 2. Barth’s Belt Slide Rule. Used for computations in establishing and maintaining standard belt conditions. 


Fic. 4. Standard Tools. Clamping bolt, side tool, round 
nose roughing tool, washers for belt, set of “shims,” or 
packing pieces, and small wedges. 


II STANDARD TOOLS 

In describing the results achieved through the appli- 
cation of scientific management in its simplest form 
to work of an elementary character—that of handling 
raw materials—such as iron ore, coal, coke, sand and 
ashes in the yards of the Bethlehem Steel Co., Mr. 
Taylor gave an illustration of the establishment of a 
standard that can be understood and appreciated by 
anyone. He found that the same size and kind of 


shovel was being used for all of these materials. Al- 
most any ten-year-old child knows that coal is heavier 
than ashes. It is obvious (since Taylor called our at- 
tention to the fact) that a shovel that will be suitable 
to hold the most economical weight of one material will 
not be so economical when used for another material 
of a different weight and character. Taylor’s experi- 
ments demonstrated that twenty-one pounds is the 
most economical weight to be handled as a shovelful, 
and consequently had shovels built for each of the 
various materials to handle that weight. Of what avail 
would time study or differential piece work have been 
in this work without the standard shovel? 

A few years ago I was gratified to see the adver- 
tisement of a manufacturer of shovels who announced 
that he would supply a standard twenty-one pound 
capacity shovel for any material. I doubt, however, 
whether it brought him much business; to most man- 
agers such a tool is too humble to attract their atten- 
tion—a shovel is a shovel. 

But little above the humble shovel is the bolt, clamp 
and block used by the machinist in fastening work on 
the platen of his machine, be it planer, milling ma- 
chine, boring mill, drill press or lathe. In the ordinary 
machine shop the management does not consider these 
tools worthy of its attention, each workman is sup- 
posed to have in some way acquired and to have on 
hand at his machine an assortment and supply ade- 
quate to his needs. It is taken for granted that they 
are in good condition; that “is up to the workman.” 
As a matter of fact these suppositions are largely fond 
delusions. 
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15 10. IT | 0.19 PIECE ONLY IN LOT 


32103510. 

REMOVING 

0.15 18 [0.22 | BOLTANDCLAMP NOT SEPARATED 
BORE BO THE TIME GIVEN IN THIS SECTION TO BE USED 


FOR REMOVING CLAMP FOR ALL PIECES 
EXCEPTING THE LAST PIECE 


TIME FOR CLAMPING 10.62 |070 |085 CLAMPING 


LUFT CLAM BOLT AND BLOCK TO TABLE REMAINING IR MANO 
BOLT IN SLOT 
UNSCREW NUT FROM BOLT WITH FINGERS 

PUT CLAMP OVER BOLT AND ON WORK 


| PUTS BLOCK UNDER CLAMP 


"PUT WASHER | ON BOLT 
 SKREW NUT ‘ON BOLT WITH FINGERS 


| TIGHTEN NUT LIGHTLY WITH WRENCH 
DRAW NUT DOWN TIGHT WITH WRENCH 


TIME FOR REMOVING in MINUTES _ 


| LOOSEN NUT WITH WRENCH 


REMOVE SOLT FROM SLOT, ANDALL TO FLOOR 


|_LIFT CLAMP, BOLTAND BLOCK TOTABLE | 0.06 | 0.07 | 0.07 | 0.07 | 0.06 | 007/006 [0.10 [0.11 [0.14 | 

PUT BOLT INSLOT AND CLAMP ON WORK 0.05] 0.05 [005 | 006 | 0.05 | 005 |0.07/0.09/011 | BOLT ANDCLAMPASSEMBLED} 

"PUT BLOCK UNDER CLAMP 0.04 | 0.05 | 0.05 | 005 | 0.04 | 0.05 | 0.05 | 0.07 10.08 0.10 | THE TIME GIVEN IN THIS SECTION TO BE USED 

NUT DOWN WITH FINGERS 0.06 | 0.06 | 0.06 | 0.07 207, FOR CLAMPING ALL PIECES INLOT AFTER 

TIGHTEN NUT LIGHTLY WITH WRENCH 0.07 | 0.08 008 0.10 | [O13 10.15 10.17 |0. 19] THE FIRST PIECE 

DRAW NUT DOWN TIGHT WITH WRENCH 0.08 | 0.09 | 0.09 | 0.10 | 0.09 0.10 {0.11 {0.13 |0.14 | 0.17 

FOR REMOVING iwwinutes 1078 REMOVING 

LOOSEN NUT WITH WRENCH 0.10 0.10] 10.13 0.17 | 0.17 10 19 1020 [0.22 | 0.25 

UNSCREW NUT FROM BOLT WITH FINGERS BOLT AND CLAMP SEPARATED 
|_TAKE OFF WASHER AND CLAMP 0.04 | 0.04 | 0.04 | 0 05 | 0.04 | 0.04 | 0.05 | 0.05 [0.06 | 0.07 | 

REMOVE BOLT FROM SLOT 0.05 | 0.05 | 0.05 | 0.04 10.05 | 0.05 | 004 | 0.04 | 0.05 | 0.05 | 

PUT WASHER AND NUT ON BOLT | 0.12 [O12 1013) 0.14] O15 


ONLY IN LOT 


PUT CLAMP, BOLTAND BLOCK IN TOTE BOX 00510051005 | 0.051005 | 0.05 | 0.05 | 0.06 | 0.06 | 0.07 


| Fic. 3. Elementary Time Study Data Sheets, showing time for putting on and taking off standard bolts, 
| clamps and blocks. 


im The time that it will take to clamp a job on a ma- (2) Whether the head of the bolt available fits 
| chine depends upon: the T slot in the machine or has to be 
| (1) Whether the bolt, clamp and block to go ground or filed to let it m; whether the 
under the heel of the clamp are readily at length is just right or it is from one inch to 
hand when wanted; whether they have to three inches too long, necessitating either 

be dug out of a heterogenous mass of such finding and putting on washers or old nuts 
tools kept by the workman in the bed of the to fill up the gap, or screwing the nut down 
machine, in a box or locker; whether they an inch or two further than should be nec- 
have to be “borrowed” from another work- essary on a bolt of the right length. 
man—with or without his consent ; whether (3) Whether the nut fits properly on the bolt so 
the workman has to go to the blacksmith that it may be quickly and easily screwed on 
shop to get a piece welded on, a bolt to make or off with the fingers, or whether it is so 
it long enough, or to the carpenter shop to tight that it must be slowly and laboriously 
get a block of the right length cut off, etc., screwed all the way on and all the way off 
etc. with a wrench. 


Co CSN 
0.04/| 0.04; 0.04/ 9.05 | 0.04 | 0.04 
0.13 | 0.13] 0.13 | 0.144 10.14) 014] 
0.05 | 0.05 | 0.05} 0.05] 0.05| 0.05] 
0.04] 0.05| 0.05| 0.05] 0.04] 0.05} 
0.06| 0.07} 0.07/ 0.07 | 0.06/ 0.06] 
0.13} 0131 01410.14/014] 
0.08} 0.07] 0.08) 0 0.11 / 0.12] 
0.06/ 0.10/ 0.09] 10} 0.09/ O. Ot 
0.11 10 1210.12 0.1710.17 
0.08 | 0.08 0.10} 0.11 
| 
| 
| 
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Fic. 5. Section of tool room showing standard wood 
blocks stored in standard bins. 


(4) Whether or not a wrench of the right type 
and size is readily at hand. 

I have seen a machinist whose job was to run a 
large planer, the time of which was worth not less 
than three dollars an hour, spend fifteen minutes at a 
vise trying to loosen up the nut on a bolt that he 
wanted to use in clamping a job; the noon whistle blew 
while he was still struggling with it. I don’t know 
how much more time he put in on it after lunch. The 
bolt was about 1” diameter and 12” long. I would 
call your attention to plate Fig. 3 showing the time for 
putting on and taking off standard bolts, clamps, and 
blocks, from which you will see that for a bolt of the 
size mentioned the time allowed is eight tenths of a 
minute. 

In a machine shop run under the Taylor System 
standard bolts, clamps and blocks in ample assortment 
and ample quantity are kept in the tool room. In 
planning a job the number and size required to hold 


Vol. V, No, 1 


Fic. 6. Twist Drills as ordinarily supplied by maker 
(left) and as standardized under Taylor practice (right). 


it is decided, the time allowed is entered on the in- 
struction card, and they are called for on the list of 
tools that will be delivered to the machine in advance 
for the job; the bolts will be of the right length, as will 
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Fic. 7. Lathe Tools (side view). The bottom 
one is Taylor standard tool-machine ground: the oth- 
ers unstandardized-ground by hand by workmen. 


be the wood blocks; the nuts will fit so that they may 
be screwed on or off with the fingers; and the heads 
of the bolts will fit the T slots of the machine. Fur- 
thermore, a wrench of the right type and size to fit the 
nut will be issued with the bolts so that the workman 
wil] not have to hunt for one, or to use that useful but 
inefficient tool, a monkey wrench. 

Of how much value would the time-study data 
shown be in a shop in which no standards exist? 

I might cite a hundred or more similar illustrations 
of the advantages of and necessity for standard tools 
in machine shops, but I think one more will suffice. 
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Fic. 8 Lathe Tools (top view of tools shown in 


Fig. 7). 


Some years ago when studies were being made of 
the handling of twist drills—that 1s, selecting a. drill 
of the required size from several issued for a job, veri- 
fying the size stamped on the body of the drill, putting 
it into a sleeve to fit the spindle of the drill press, and 
then into the spindle of the machine, and the reverse 
of these processes after drilling the hole—I was as- 
tonished and perplexed by the lack of uniformity in 
the time shown by the studies. The same set of ele- 
ments showed in some observations to have taken two 
to three times as long as in others. Our analysis lo- 
cated this variation all in one element, that of selecting 
the drill and verifying the size. This was due, as it 
proved, to the fact that the makers stamped the size 
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Fic. 9. Special Machine for 


in small figures, difficult to read, as: will be seen on 


the first drill in the accompanying illustration. They 
are also upside down with reference to the position 
occupied by the drill when put into the spindle, which 
necessitate its being turned end for end by the work- 
man. By filing a good size flat spot on the drill and 
stamping thereon the size in easily read figures as 
shown in the photograph we killed two birds with one 
stone, eliminating the variable element, cutting out a 
superfluous element and making a proportionally large 
saving in time. My recollection is that the time saved 
exceeded the total time required after this feature had 
been standardized. Another standard adopted in con- 
nection with twist drills—the Barth key and keyway 
for driving—which has replaced in all machine shops 
operated under the Taylor System and even in some 
others, the weak and troublesome tang ordinarily fur- 
nished by the makers, does not show in the photograph. 


Dampening Handkerchiefs. 


Standardization of cutting tools by reason of its pri- 
mary importance occupied the attention of Taylor, 
Barth, Gantt and others associated with them over a 
period of twenty-five or more years during which ex- 
haustive experiment and research continued. The re- 
sults of these experiments up to 1906 were described 
by Mr. Taylor in his presidential address before the 
American Society of Mechanical Engineers and at- 
tracted the attention of the foremost engineers and 
metallurgists of this country and Europe. Mr. Barth 
has been continuing this research, extending it to other 
classes of metal cutting such as drilling and milling. 
While this treatise “On the Art of Cutting Metals” 
primarily and directly applies to machine shop work, 
every manager, student of scientific management and 
management engineer may derive profit from reading 
and studying it. 

As an apprentice I was taught by men ranking as 
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Fic. 10. Standardized Ironing Machine, showing “Damp Closets” containing work to be done, which prevent its 
drying out; also trucks to receive ironed handkerchiefs. Note pressure gauge on steam pipe leadmg to machine, 


first class mechanics that a tool should be ground with 
a curved lip in order that when cutting steel the chip 
would be turned off in a long continuous helix, similar 
to the curled shaving from the carpenter’s plane. This 
indicated that the tool was “cutting the metal off” with 
a knife-like action and not “pushing” or wedging it off. 

Without going too far into the theory of cutting 
metals, it was demonstrated by the work of. Taylor 
and his associates that (except for the fine finish cuts) 
the wedging action is correct in cutting steel or cast 
iron, the “chip” striking and sliding and breaking up 
on the top surface of the tool at a point some distance 
back of the cutting edge. At first the chips are broken 
off in short pieces, but little by little the chip sliding 
on the surface of the tool as it comes off wears it to a 
curve which becomes deeper and wider until it ac- 
complishes what was effected at the start by grinding, 
as I was taught to do it, and finally the chip comes off 
in a long continuous helix. When the curve worn by 


the chip reaches the cutting edge we have a thin wedge 
section, becoming thinner and thinner until it finally 
crumbles or is burned away by the heat generated in 
cutting. 

From this I think it will be apparent to you that in 
grinding a tool in the way the old first-class mechanic 
taught me to do it, | was simply artificially wearing it 
out and shortening its cutting life. The result was 
more frequent changing of tools, at uncertain inter- 
vals; more frequent grinding; more frequent dressing 
and waste of expensive tool steel. Standard cutting 
tools which under a given set of conditions may be 
relied upon to cut for a definite length of time are ab- 
solutely essential if a definite time is to be set for a 
job in which the cutting time is computed by Barth’s 
slide rules, and the time for changing tools as well as 
all other items of hand work is definitely allowed on 
a basis of elementary time study. 

Figures 7 and 8 show four lathe tools all supposedly 
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Fic. 11. Machine for Lining Board. Used 


the same—or at least used for the same purpose, which 
were gathered up in a shop in which each man ground 
his own tools. At the bottom of each photograph is 
shown a standard tool. It does not take a machinist 
to understand or appreciate this illustration. 

In a plant winding small magnet coils, somewhat 
similar to those which you have all seen in electric 
bells, our time studies showed that the operator had to 
use during the operation, a pair of scissors, a small 
knife, and a soldering iron. These tools proved to be 
an important source of lost time and variation in out- 
put. The scissors and the knife had always been pro- 
vided by the operator and there was the greatest possi- 
ble variation in type, size, quality and condition. No 
regular provision had been made for keeping them 
sharp. Our studies enabled us to establish a standard 


for making paper boxes after standardization. 


of type, size and quality; from there on the company 
supplied them and systematically kept them in first- 
class condition. 

While the soldering irons had been supplied by the 
company, no standard had been established; some of 
them were about six inches long over all and weighed 
about half a pound; and from this they ranged in size 
and weight up to about twelve inches long and two 
pounds in weight. Imagine a girl using the latter to 
solder together the ends of a wire gy of an inch in 
diameter! Furthermore, it was found that the points 
of the soldering irons were in many cases badly in 
need of dressing. Here again we developed a stan- 
dard of size and shape of the point, and provided for 
their being inspected at sufficiently frequent intervals 
and dressed when it was found necessary. 
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Fic. 12. Height Gauge and Standard Packing Pieces, 


for facilitating the setting of lathe tools in tool post. 


(The graduations on the gauge indicating packing pieces 

to be used do not show clearly.) 

Another source of variability in output and of lost 
time and effort was due to there being provided no 
regular or suitable place for the operator’s tools. This 
was overcome by providing a board, conveniently lo- 
cated, having a place to hold each of the tools so that 
when wanted the operator could put her hand on them 
without even Jooking. This was only one of the things 
which enabled the production to be more than doubled, 
with less effort and less annoyance for the operators, 
and incidentally enabling her to earn considerably more 
than she had made on piece work under the old un- 
standardized conditions. 


III STANDARDIZATION OF MACHINES 


The most general lack of standards will be found 
in the speeds at which machines are operated. Ina 
mill in which literally thousands of identical machines 
were engaged on exactly the same work, variations of 
over ten per cent were found in the speeds cf line 
shafts driving different groups. In view of the fact 
that these were continuous process machines, the im- 
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portance of the loss from this single source will be 
evident. 

In a handkerchief factory, when we started to make 
time studies, preparatory to putting the operation of 
machine ironing on task and bonus, we found that the 
machine speeds varied sixty per cent between the low- 
est and the highest. With other conditions standard- 
ized the higher speed was found to be satisfactory. It 
was also found that no particular attention was paid 
to the pressure of the steam supplied for heating the 
machines, and consequently it fluctuated over a wide 
range during the day with a corresponding fluctuation 
in the temperature ; some of the machines were equip- 
ped with traps for removing any water from the steam 
and some were not. These did not seem to be matters 
of any importance while the work was being done on 
ordinary day work; some of the girls produced less 
than others, but that was regarded as inevitable ; “some 
operators are good and some not so good” was the 
accepted explanation. After standardizing these con- 
ditions—as well as the preceding operation, that of 
dampening—the production was increased one hun- 
dred per cent, the operator’s earnings increased one 
hundred sixty per cent, while their work was made 
easier and more agreeable. 

The studies and work required to accomplish this 
extended over a period of more than six months. They 
involved the determination of laws governing the ab- 
sorption and evaporation of moisture by each of the 
wide variety of fabrics from which handkerchiefs are 
made, the development of a special machine for con- 
trolling the amount of water supplied to the handker- 
chiefs, and of a “damp closet” in which they were 
stored to permit even diffusion of the water by capil- 
lary attraction and to prevent excessive evaporation 
while stored at the machine waiting to be ironed. Fig- 
ure 9 shows the machine for “dampening” and Figure 
10 a standardized mangle or ironing machine with its 
“damp closet” and standard trucks for receiving the 
work as ironed and transporting it to the next opera- 
tion. 

In a paper box factory similar studies and the es- 
tablishment of standards in connection with a board 
lining machine—i. e., a machine for covering paste- 
board with white paper—resulted in increasing the 
output one hundred and fifty per cent and enabling 
two men to operate the machine instead of three, as 
well as in effecting a considerable saving in indirect 
labor cost. 

This is one of the best examples of machine stan- 
dardization resulting from real elementary time study 
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Fic. 13. Tool Stand, with the height gauge and packing piece racks and rack for holding drawing and instruction 
card for work in progress. 


made by a competent time-study man whose work 
ranks with the best. His report made at the time is 
worthy of careful attention for it shows the pains and 
perseverance called for: 


On applying time study to the lining machine several 
changes were found necessary to get the machine into proper 
condition for applying the task and bonus. Formerly the pro- 
cedure for loading the elevator of this machine, which rested 
about 6” above the floor at its lowest point, was to bring a 
load of board to the elevator and then re-pile it on the ele- 
vator. We have sunk the feeding elevator of this machine 
into the floor on a level with the floor, so that a Cowan plat- 
form of loaded board can be rolled right on to the elevator 
with a Cowan truck. 

Time study showed that the manner in which a roll of 
paper was made ready for the job being run on the lining ma- 
chine was wrong, it being done as follows: 


There was a shaft with square-faced cones. The object of 
these square-faced cones was to drive the corners into the 
wooden cores of the paper rolls, but as our paper here has not 
come with wooden cores for the last few years past, it has 
been found that these square cones from the constant driving 
into the iron cores, which are now supplied in the rolls of 
paper, have worn the corners off from those square cones, so 
that the man making the roll of paper ready has to drive 
wooden wedges in to secure the rolls of paper tightly to the 
reel shaft. There was also an inadequate friction brake on 
the end of the shaft, held together by means of a carpenter’s 
C clamp in order to get the proper tension required to pull 
this paper smoothly over the paste rolls. 

It was deemed advisable to have a new reel shaft made. 
This in turn suggested another idea, that of having two reel 
rods and always having the next roll of paper needed ready 
and resting on extra brackets, which were provided at this 
time to hold the next roll of paper to be used on the machine. 
It was the previous custom when the roll of paper ran out 
to stop the machine and all hands start to make the next roll 
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Fic. 14. Standard Work-place, Trucks and Containers for Folding Handkerchiefs. 


of paper ready. At the present time, with the use of the new 
roll rods, the machine tender will make the next roll ready 
while the machine is running. 

It has also been found necessary in connection with the 
raising of the rolls of paper on the machine, owing to the 
height between the top of the machine and the ceiling, to have 
a set of tongs made which will enable us to get a very short 
hitch with the tackle blocks on the roll of paper. Before, a 
rope sling was used, and by the time the roll had been drawn 
up into the machine there would be slack enough occasioned 
by the stretch of the rope sling so that the roll could not be 
pulled up high enough to get it on the bearings of the ma- 
chine; so it was usually the custom to call four or five men in 
and all hands boost the roll up on to the bearings. 

Another condition which showed up at this time was the 
fact that sometimes at the finish of an order there would be 
quite a sizable roll of paper left on the machine, it being too 
heavy for the machine tender and move man to remove from 
the machine. It has been found necessary to provide another 
track on the ceiling directly over where this roll would be 
resting, to enable us to lift this roll off with the tackle block. 
We could not use the track that the next roll ready is raised 
by, because it is some two feet back of the center of the roll 
that is being used. 

Time study on this machine has also shown that it is ad- 
visable, if the scheme is practical, to feed the sheets of board 
into the lining machine the narrow way of the sheet instead 


of the long way of the sheet. The gain in sheets (ranging 
approximately from ten per cent to fifty per cent) against 
each size of board run per minute is shown on report made 
relative to changing the sizes of lining paper. In order to 
accomplish this end it was found necessary to put a wider 
canvas on the lining machine, the width of the canvas then 
used being 36”. This width could not be used any longer, as 
the longest sheet of board that we would need to run in the 
machine would be 38”. In order to get a canvas to accommo- 
date these 38” sheets, it was thought best to provide one the 
full face of the rolls, which is 40”, and in doing this it meant 
that we had to reconstruct the guides which caused this can- 
vas to run in the center of the machine and not traverse from 
side to side. 

It was also found necessary in connection with the running 
of the sheets the opposite way in the machine to provide a 
new side gauge. This should have been done sometime ago, 
as the gauge that was on was in a dilapidated condition; and 
in order to feed these sheets into the machine the narrow 
way, it was necessary to bring the end roll next to the feeder 
back towards the feeder a distance of about 18”, so that feeder 
could reach the feed-in canvas. 

Having received the new width canvas and installed it on 
the machine, we decided to make a run of the five sizes of 
board that we could use, the longest rolls of lining paper that 
we had, to see what the effect would be on the board of run- 
ning it the grain with the circumference of the rolls. We 
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Fic. 15. Standard Work Place for “Ribboning” Handker- 
chiefs. Note the “Spring Chair” developed by Frank B. 
Gilbreth. The legs rest on springs in the extensions to elim- 
inate floor vibration and any consequent discomfort or fatigue. 


soon found out after starting this that the sheets came out of 
the machine badly curled, so much so that it was almost im- 
possible to pile them, to say nothing of the trouble that might 
be occasioned at the scoring machines later on. Rather than 
discard the idea of running these sheets this way and return- 


ing to the old way, we raised the canvas coming off the last - 


drier about 2’, running it over a 4%” roll instead of a 
7” roll, and placing two iron rolls on the top of this one, 
thereby bending the board over a small diameter roll in the 
opposite direction from what the board is curled, coming from 
the large drier. This attachment is running at the present 
time, and the board is coming from the machine straighter 
than it did under the old system of running the sheets in the 
machine the old way; but it was found that in bringing the 
sheets down to the man breaking at the end of the machine 
vertical instead of coming out to him horizontally, it incon- 
venienced the breaker so that it has been decided to put an 
automatic cut-off on to this machine, most of the apparatus 
for which is on hand in the plant at the present time. 

Another adjustment which was found necessary in con- 
nection with the operation of this machine was one which 
would raise the paper off from the paste roll when the ma- 
chine would be stopped to reload the elevator. The previous 
custom was to break the paper off by hand after the load 
which was on the elevator had been run and then re-thread 
the machine. This appliance is now on the machine, and 
shows a saving of one-half the time. 
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The conclusions to be drawn from this report are as fol- 
lows: 

The second track to go on the ceiling has arrived but has 
not been put in place. The inside gauge is being made at the 
Chapel Machine Shops. New tongs for lifting the paper rolls 
are forged up and in the machine shop. New reel rods are 
made and are in use. The elevator has been lowered even 
with the floor to receive the Cowan truck load of board. A 
new canvas is running on the machine at the present time. 


As soon as the rest of the alterations are made on this 
machine and the few sizes of lining paper have arrived, there 
is no reason why the task and bonus cannot be immediately 
applied. 


Any one of the examples cited above would in it- 
self furnish the substance for a paper. 

Machine shop practice affords a rich field for ma- 
chine standardization and in this field Mr. Barth’s 
work is preeminent. 

Two machine tools of the same size and presumably 
of the same capacity built by different makers will be 
found to vary greatly in the range of speeds and feeds 
provided and in pulling power. It is highly desirable 
—more obviously so under scientific management— 
that they should be the same, or as nearly so as possi- 
ble, in order that jobs may be routed to either one in- 
discriminately and done as efficiently in one as the 
other, the same instruction cards and the same tool 
lists serving either one. By judicious and inexpensive 
changes in pulleys, belts and gears, Mr. Barth not only 
brings this about, but what is of greater importance, 
provides a range of speeds, of feeds and of pulling 
power suited to the predominating product, taking in- 
to account size, material and kind of work, in place of 
the combination provided by the maker which aimed 
to provide for everything within the machine’s capac- 
ity, from the largest to the smallest. For example in a 
24° engine lathe one may turn a piece 24” in diameter 
or ¥%” in diameter but it is not good practice to do 
either, therefore, why try to provide speeds suitable 
for these extremes at the expense of speeds for the 
range of diameters that should properly and will as 
a rule be handled in a machine of that size? 

Bolt slots for clamping work on the tables of drill 
presses, milling machines and boring mills and on the 
face plates of lathes seem to have been a detail con- 
sidered of little importance by machine designers. 
Two different machines built by the same maker will 
be found to take bolts of the same diameter but with 
heads of a different size; two machines of the same 
kind and size built by different makers will be found 
to call for bolts different in diameter as well as in the 
dimensions of the heads. I have even seen a drill 
press with slots provided to take bolts 34” in diameter, 
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Fic. 16. Truck Station. 


but a different size head in the table from that pro- 
vided for in the base plate. 

From what | have said about bolts under the head 
of standard tools, I think you will appreciate the dif- 
ficulties, the loss of time and of production which such 
an unstandardized condition entails. Even supposing 
that a supply of ordinary bolts for each machine were 
kept in the tool room, resulting ina much larger stock 
and more work in the tool room, that they were kept 
in first-class condition and issued to the machines as 
required in advance for each job, we would neverthe- 
less find that owing to the poor proportions of the 
head they would frequently break or damage the slots 
on the table. 

On this account it is the practice as one of the pre- 
liminary steps in installing the Taylor System in a ma- 
chine shop to plane out the slots in all machines to take 
the strong standard bolt developed by Mr. Barth. 


Still another excellent and simple illustration of ma- 
chine standardization in a machine shop is in the tool 
posts of small and medium size engine lathes. Until 
quite recently and still in many instances, the tool post 
with its concave or cupped washer and sliding shoe 
furnished with the machine was intended to be used 
with a tool simply cut off from the bar of steel, the 
end trimmed roughly to shape and ground. Now the 
Taylor standard tool, as will be seen by referring back 
to. Figure 7, has a nose turned up considerably above 
the top surface of the bar, facilitating grinding and 
affording an increased number of grindings before the 
tool must be dressed, with, as a consequence, less waste 
of tool steel. In all cases where necessary the toll 
post and in some cases the slide rest are altered to 
permit the use of standard tools; usually this results 
in reducing the number of sizes of tool steel that have 
to be used. A more direct gain is obtained, however, 
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Fic. 17. General view of Folding Department. 


by doing away with the cupped washer and sliding 
shoe and substituting therefore a flat washer with flat 
pucking pieces to be placed under the tool. 

To make this clear it is necessary that I explain that 
the cutting edge of a tool used on cylindrical work be 
set approximately on, or slightly above, the horizontal 
radial axis of the work and that the front of the tool 
clear slightly a tangential line drawn from the point 
at which the edge of the tool touches the work. The 
front of a Taylor standard tool is ground to an angle 
of six degrees from a perpendicular to the base, just 
enough so that the front of the tool will bear on the 
work only on the cutting edge; consequently it should 
be set with the cutting edge just on the horizontal axis 
of the work—‘on the center,” as a machinist would 
say. Ifa tool is ground with a greater angle of clear- 
ance—as is almost inevitable with a tool ground by 
hand on an emery wheel of relatively small diameter 
(and it is not unusual to see such tools ground with 


from 15 to 20 clearance )—one of two things must 
be done. Either it must be set with the cutting edge 
above the center or horizontal axis of the job so that 
the circumferential arc of the work will neutralize the 
excessive clearance, or it must be tilted, the base being 
on an angle to the horizontal, which accomplishes the 
same effect. The cupped washer and sliding shoe ac- 
complishes both at once, tilting the tool and raising 
the edge. It is in fact quite an ingenious device. 
However there is one very serious objection to it; the 


proper setting of the tool is a matter of judgment and 


of cut and try, calling for more skill and better judg- 
ment than is possessed by many workmen and very 
liable to be a source of delay, or at least uncertainty 
in the time of an important element. 

All of this uncertainty is eliminated by the flat 
washer and packing pieces replacing the cupped wash- 
er and sliding shoe, and by the provision of a measur- 
ing device which quickly indicates the number and 
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thickness of packing pieces that must be placed under 
the tool, to compensate for variation in height from 
base to cutting edge due to grinding, and to bring the 
cutting edge in contact with the work at the right 
point. This is another standard for which we are 
chiefly indebted to Mr. Barth. 

Under the unstandardized conditions described it is 
impossible to make a definite allowance for this ele- 
mentary operation, which on the average must be per- 
formed several times during each job. Under the 
standardized conditions it not only may be depended 
upon to take the same time each time it is done, but it 


Drawing showing symbols and notes indicating kind of finish, 
etc.—nothing left to chance. 


degree of accuracy, special tools to be 


A description of this de- 
vice, of which there are several forms all essentially 
the same, is, | think, worth while, as it may suggest 
something similar in other directions. The measuring 
device with hooks, holding packing pieces, shown by 
Figure 12, is mounted on the tool stand supplied for 
the lathe. The tool is picked up from the stand and 
placed on its base with the cutting edge against the 
scale. The graduation indicates by direct reading the 
packing pieces or pieces required, which are picked off 
their hooks and placed with the tool in the tool post. 
If the cutting edge comes to the top graduation— 


may be done in less time. 
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| marked O—as might be the case with a new tool, no 


packing is required. If it comes to line 4 packing 
piece lis required; if line AB packing pieces A and B 
are required. 

The tool stand itself is an interesting example of 
standardization. It will be noted by reference to Fig- 
ure 13 that it provides places for not only the tools 
for the job in process and jobs ahead but also for the 
drawings, instruction cards, etc. There is no uncer- 
tainty as to where they are and no time lost in finding 
them when wanted. 

The establishment and maintenance of standards in 
connection with leather belts for transmitting power 
is an essential feature of machine standardization. It 
ought to be so well known and understood as to re- 
quire no reference here. At any rate it would require 


more time and space than may be devoted to it. I 
would refer those who may desire complete informa- 
tion on the subject to the following literature: 

“Notes on Belting,” a paper presented at the De- 
cember, 1893, meeting of the American Society of 
Mechanical Engineers, by F. W. Taylor. 

“The Transmission of Power by Leather Belting,” 
a paper presented January 12, 1909, at a meeting of 
the American Society of Mechanical Engineers, by Mr. 
Carl G. Barth. Attention is directed to the discussion 
of this paper by Mr. Walter C. Allen, by Mr. F. A. 
Waldron and by the writer, describing the practical 
application of the work of Mr. Taylor and Mr. Barth. 

“A Practical Solution of the Belting Problem,” a 
pamphlet issued by the Tabor Manufacturing Com- 
pany, Philadelphia. 
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Fic. 20. Standard Method Instruction Card. 


IV STANDARDIZATION OF WORK PLACES AND 
FACILITIES FOR TRANSPORTING AND 


STORING MATERIALS 


Th 
Fig. 21. Tool List for Instruction 
Card, 


the Lebanon, Pa. plant of Herrmann, Aukam & Com- 
pany, manufacturers of handkerchiefs, is almost self- 
explanatory. The individual work place for folding ; 


In many industries “hand work” done at benches, handkerchiefs is just the right size, height and slope of 
tables or work places predominates. The standardi- the top, permitting the operator to work equally well 
zation of equipment and conditions is of no less im- either sitting or standing and thus to vary the monot- 
portance than in the case of work in the performance ony, and there are two standard trucks, one on the 
of which machines are employed. Figure 14, taken in left of the operator containing the handkerchiefs flat, 
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in units of convenient size on the board as they come 
from the ironing machine, and one on the right to re- 
ceive the handkerchiefs after being folded. I would 
call your attention to the special open-side container 
in the truck for finished work, drawn out and resting 
on a shelf attached to the “work place” at just the 
right height to receive the folded handkerchiefs and 
with the hinged end let down so as not to be in the way 
of the operator’s arm. The weight of the units both 
before and after folding is designed to be such as to 
be easily handled by the operator and to afford a 
change from the monotony and fatigue of folding at 
sufficiently frequent intervals ; having folded the hand- 
kerchiefs contained on a board and having filled a 
container, the operator places the container in one of 
the truck’s compartments, puts an empty one in its 
place on the shelf and takes another unit of flat hand- 
kerchiefs from the truck on the left, placing it in posi- 
tion for folding. Regular rest periods are however 
also provided. The trucks are moved to and from 
the work place by “move men” in accordance with 
orders from the Planning Department,’ 

Contrast this condition, the result of exhaustive 
study and experiment, with what existed before when 
the equipment consisted of tables, about four feet 
wide, thirty feet long, the tops about twenty-four inch- 
es from the floor, running lengthwise across the fac- 
tory with an aisle at either end. The operators sat 
on both sides of these tables, and a person to get 
through had to pass between the backs of the chairs 
of the operators. Work was delivered from ironing 
machines in an ordinary box truck, from which it 
was taken and stored on any unoccupied table space, 
in boxes under the tables, on chairs, or in any available 
floor space. It was “given out” to the operators by the 
forewoman in batches of from ten dozen to thirty-five 
dozen at a time—one-fourth to three-fourths of an 
hour’s work; the operator leaving her work place, 
carrying her finished work to the forewoman’s table 
and getting another job—an awkward arrangement 
owing to the congestion and to the small jobs given 
out, partly to equalize injustice or inaccuracy in the 
piece rates by distributing “good work” and “bad 
work” to all, and partly because about twenty-five 
dozen was all a girl could conveniently carry and take 


1The writer desires to give credit for work done previous 
to his connection with this undertaking to Major Frank B. 
Gilbreth, particularly in the development of individual “work- 
places,” means for handling ironed handkerchiefs in conve- 
nient units, and a standard method of folding. Credit should 
also be given Major M. C. Herrmann, Mr. Charles Hoffman 
and Capt. D. J. Walsh for the further development of these 
methods and means. 
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care of at her work place. There were usually several 
girls changing jobs at the same time and consequently 
there was considerable loss of time and confusion. 
Naturally under such conditions and with a great va- 
riety of product there could be little control of the 
various lots or orders in progress, materials were dam- 
aged owing to poor methods of handling and storing 
while in progress, production was low and the opera- 
tors dissatisfied. 

As a result of the standardized conditions, of ade- 
quate planning and control, and of the establishment 
of task and bonus the average production on this op- 
eration was increased two hundred per cent, and the 
average earnings of the operators increased one hun- 
dred thirty-six per cent. The operator in Figure 15 
earned her bonus, completing each job in the time al- 
lowed on all but three jobs during eight months. 
Throughout the department the production reached an 
average between ninety and ninety-five per cent of 
that established as the standard of accomplishment. 
A typical weekly report showed that out of twenty- 
nine operators thirteen accomplished all of their jobs 
in the time allowed, six earned bonus on between nine- 
ty and ninety-six per cent of their work, four between 
eighty-three and eighty-six per cent, four between 
seventy-two and seventy-eight per cent, one sixty-two 
per cent and one forty-three. 

Similar standard work places were designed for 
each of the operations. Figure 15 shows one for “rib- 
boning,” i. e. tying the handkerchiefs on a card in 
attractive form before boxing. Figure 16 shows a 
truck station in which “jobs ahead” of the “ribboners” 
are stored and Figure 17 gives a general view of one 
department with a truck station in the foreground. 
The orderly arrangement with its ample and unob- 
structed aisles is in marked contrast to what existed 
before. 


V STANDARDIZED MATERIALS 


Standard materials which may be depended upon to 
react the same to treatment every time are essential to 
scientific management. Under the old style manage- 
ment fluctuations in output, due to variations in qual- 
ity of material, are obscured. Under scientific man- 
agement they are constantly forcing themselves upon 
the management’s attention and demanding action. 

But little in the way of illustration should be needed 
to show the importance of standardized materials. In 
the case of winding small coils for electric magnets, 
related under the heading of standardization of tools, 
our studies showed that an average of one-fifth of the 
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operator’s time was consumed repairing breaks in the 
wire due to defects. While it had been known to the 
operators that there was great loss here, it was not 
realized by the management until the facts were 
brought out by the time studies. 

Each break necessitated the operator stopping her 
machine, retrieving the broken end of the wire on the 
spool, threading it through several guide pulleys, braz- 
ing the two ends together and insulating the joint. It 
was seen that to correct this trouble at its source would 
require months if not years of work, involving changes 
in the method of insulating the wire, in the equipment 
used for insulating and even in securing the coopera- 
tion of the manufacturer of the raw materials, by all 
of which it was ultimately reduced materially. As the 
number of breaks that might occur during a job could 
not be predicted, the expedient was adopted of setting 
the time for the job with no allowance for breaks in- 
cluded. If the time set for a job were to include the 
repairing of breaks, in order to insure fairness to the 
operator we should have had to allow time for the 
greatest number of breaks that might occur. This 
would obviously be too high in the majority of cases. 
We therefore provided a small printed form for each 
job on which the operator made a mark each time a 
break occurred. This slip was turned in by the oper- 
ator with her time card, and extra time added to each 
job in accordance with the actual number of breaks. 

An interesting commentary on the relations exist- 
ing between the employees and employers in this plant, 
and upon the accuracy of the time studies and fairness 
of the task based thereon, lies in the fact that no evi- 
dence was found of any effort on the part of the oper- 
ators to report more breaks than were actually en- 
countered. Incidentally, I should add that, pending 
relief from efforts to standardize the wire, the time 
required to repair breaks was reduced through stan- 
dardization of tools and machines and improvement of 
methods. 

In machine shop practice the feed, speed and num- 
ber of cuts are predetermined for each job, and on 
this basis the cutting time and the time for changing 
tools is computed. Whether the time set is right or 
not depends upon the material being standard with 
respect to hardness and the amount of metal to be 
removed. If there is any appreciable variation from 
standard the tool will become dull and have to be re- 
placed before completing the work it should have 
done; and the speed, feed, or both, will have to be re- 
duced or extra cuts taken, and one or more tools may 
have to be procured from the tool room. The result 
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is that the job cannot be done in the time set, through 
no fault of the workman, and extra time must be al- 
lowed. 

Standards of materials and standards of quality of 
work done are, after the performance of the first op- 
eration, in a sequence almost inseparable. Frequently 
unless one operation is correctly performed the suc- 
ceeding ones may not be done in the time allowed or in 
accordance with the standard method; accurate infor- 
mation as to the quality required, the tolerances or 
degree of accuracy, the kind of finish, etc. must be 
supplied in the form of samples, specifications or 
drawings. Such information is required not only by 
those who plan the work but also by the operator, the 
inspector and other functional foremen in the shop. 
In a machine shop run under the Taylor System not 
only are detail drawings furnished for each piece and 
assembled unit, but they contain information, more 
explicitly and clearly given than is ordinary practice, 
which by answering all questions in advance, avoids 
errors or misunderstandings, and saves the time of 
foremen and workmen seeking information from the 
draughting room or other sources, etc. The character 
of this information is shown by Figures 18 and 109. 


VI STANDARD PROCESSES OR METHODS 


Standard conditions with respect to machinery, 
tools, other equipment and materials are prerequisite 
to standard processes or methods, and as a matter of 
fact, once they have been established in a large meas- 
ure standard methods result as a natural consequence. 

There are often several ways of doing a job—but 
usually only one best way. It is mainly for the pur- 
pose of insuring the one best way, making the fullest 
use of and adherence to the standard conditions estab- 
lished, that work is carefully planned in advance, that 
route charts and route sheets are prepared, and that 
detailed instruction cards and tool lists are provided 
for each operation. In this way we largely overcome 
the inequalities of experience in various workers who 
may be called upon at different times to do the same 
job, and insure that successive operations shall be per- 
formed in the most economical sequence. Under the 
old system of management, John Smith, for example, 
is an old hand who knows the product and the shop’s 
equipment; he has always done a certain job and has 
evolved what under the circumstances is the best way 
—or at least a very good way—of doing it; owing to 
some circumstance, the next time that the job has to 
be done John Smith is absent, and it is given to a new 
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man, with the result that he starts in about where John 
Smith did when he first tackled the job. 

In a foundry doing a large variety of work certain 
large and expensive castings had to be made. It was a 
rather difficult job, and at first a number of castings 
were lost while it was being found out how to over- 
come the difficulties. No record was made, however, 
of the method developed. Several months later the 
same job had to be repeated and as both the molder 
who made it and the foreman had to contend with 
many other problems in the interval, their recollection 
of the method arrived at the first time was hazy; the 
result was that they had to again go over the same 
ground with its attendant losses. 

Standard methods clearly defined by instruction 
cards based upon the composite best experience of the 
shop or the industry plus the results of scientific in- 
vestigation and experiment, not only are a safeguard 
against such conditions as those cited in the foregoing 
typical instances, but they serve another equally im- 
portant end; that of a check against any failure to 
maintain the standards of equipment, materials or con- 
ditions upon which the accomplishment of the job in 
the standard time, in accordance with the standard 
methods, is dependent. 

In scientific management shops, failure to accom- 
plish a job in the time set indicates in a great majority 
of cases—except: where green operators are concerned 
—that one or more of the conditions are not up to 
standard. Sometimes the trouble is so obvious as to 
make a minute investigation unnecessary; no matter 
how obscure, however, it may be located with certain- 
ty by checking up the operation, element by element, 
with a stop watch, and comparing the time taken with 
the time shown on the instruction card. Standard 
methods are of equal importance in the instruction of 
new operators whose troubles are often confined to 
one or two elements of an operation, or due to false 
moves not easy to detect in the absence of a standard. 

Few people realize that the setting of a definite task, 
or standard of accomplishment based upon a standard 
method, and the payment of a high reward for its ac- 
complishment, serve a more important end than a 
mere incentive for the operator. Were we to depend 
upon incentive alone, the results accomplished under 
scientific management would never be approached. 
Straight piece work of the ordinary type would seem 
to offer all that could be desired in the way of incen- 
tive, but repeatedly the production secured under the 
old style management with ordinary piece work has 
been doubled and trebled. The development of stan- 
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dards such as I have described and their maintenance 
does not lie within the power or control of the worker, 
nor even to any great extent within that of the fore- 
man. The definite task and the high reward for its ac- 
complishment are a power holding the management up 
to its job—obliging it to maintain standards. In 
February, 1915, Mr. C. B. Thompson published in the 
Quarterly Journal of Economics the results of an in- 
vestigation of “Scientific Management in Practice.” 
From this I quote as follows: 


If one may judge from rapid personal inspection of em- 
ployees at work under the system, there can be no question 
of their closer application and deeper interest in the work 
they are doing. This interest extends beyond their own work 
to that of the management. Inasmuch as the success of the 
worker in earning the bonus depends partly on the smooth- 
ness with which the administrative department is conducted, 
the foremen and other executives receive numerous and 
forceful suggestions on this score if anything goes wrong. I 
have often seen workmen reminding their “bosses,” in no un- 
certain terms, of their failure to live up to their managerial 
responsibilities. In fact, the authority of the operators within 
their own sphere is one of the outstanding peculiarities of a 
scientific management plant. 


VII STANDARD PRODUCTS 


The full benefits of scientific management are never 
realized until real cooperation between the Planning 
Department, the Sales Department, the Designing De- 
partment and the Accounting and Cost Department 
has been established. 

In machine work standardization may permit the 
use of commercial articles in place of special parts 
that otherwise would have to be manufactured in small 
quantities with universal equipment rather than special 
equipment. Draughtsmen if left to themselves will 
often in different parts of a machine use similar parts 
differing slightly in dimensions where the same size 
might have been made to serve—or even parts identi- 
cal with those used in other machines might be used— 
with the result that such parts could be manufactured 
for stock in economical quantities and the expense for 
properly tooling up be justified. Parts may be so de- 
signed as to facilitate their manufacture with the 
equipment available and unnecessary work eliminated. 
In matters such as these cooperation between the route. 
man and the time study or methods man and the 
draughtsman is invaluable. It is however in products 
sold chiefly through the retailers that we find the great- 
est need for standardization of product and particular- 
ly with respect to those of a more or less seasonal na- 
ture. In business of this class, encouraged by the 
buyers of the large distributors—both retailers and job- 
bers—or by competition, rival manufacturers vie 
with each other in presenting a wide and novel as- 
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sortment of styles. In many cases a complete new 
line is presented each year or season, in others the 
line consists partly of new styles and partly of the old, 
and in the worst cases, of all former styles plus a gen- 
erous assortment of new ones. Some of the styles 
may meet with large sales, some with less and some 
may not sell at all. The results of such practice 
are that between the time of closing out the old line 
and receipt of orders for the new, work in the factory 
is slack, much of the plant lies idle and labor turnover 
is high. Owing to the uncertainty as to which styles 
will take with the buyers, there is considerable hesi- 
tation about manufacturing for stock, not only from 
fear of being caught with unpopular styles but because 
by so doing a shortage of raw materials required to 
fill orders for popular styles might be created. The 
situation is further complicated by the fact that many 
large customers demand “special put-ups,” special 
labels, and special boxes which preclude manufacturing 
for stock. 

Conditions such as I have briefly touched upon 
greatly complicate the problem of manufacture, mul- 
tiply the work incident to planning and control, and 
make it almost impossible to keep the employees and 
the machinery uniformly busy. Fluctuations in the 
volume of work do not seem to worry the manage- 
ment very much under the old style of management, 
especially where piece work is in vogue—particularly 
slack periods. Under scientific management it is quite 
a different story; workers must be kept supplied with 
work, and the cost of idle plant capacity is promptly 
and forcibly brought to the attention of the manage- 
ment as is the inefficiency and high costs of handling 
small orders and excessive variety. 

The manufacturer, or at least the salesman and the 
designer, may deplore such conditions and regard them 
as being economically unsound, but he insists that the 
consumer—usually personified in the distributor’s buy- 
er—is responsible: to what extent this may be true is 
difficult to determine, but if the consumer knew what it 
costs him I'll wager that he would put up a howl for 
standardization that could not be mistaken or ignored. 

In this direction schools of business administration 
such as the Harvard Graduate School of Business Ad- 
ministration, the Tuck School at Dartmouth, the 
School of Commerce and Accounts of the New York 
University, and no doubt many others with whose 
work I do not happen to be familiar, have helped, but 
the most significant thing I have seen is the work of 
Street and Finney, who call themselves advertisers, 
but who might perhaps better be called “Engineers 
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of Distribution.” They have established a department 
for the scientific investigation of problems of distri- 
bution such as I have touched upon, involving stan- 
dardization of products, predetermination of the con- 
sumers’ demand, etc. This work, which was started 
as an adjunct to their advertising work, ought to and 
will, | am confident, become of major importance. To 
the scientific management engineer such a service is 
an invaluable aid, to say nothing of its value to the 
manufacturer and the consumer. 


VUI STANDARDS AND INCREASED PRODUCTION 
ESSENTIAL TO BETTERMENT OF 
INDUSTRIAL RELATIONS 

In conclusion let me say that in presenting this 
paper I do not feel that I am adding anything to the 
art of management as it was developed by Taylor. 
My own experience has taught me that the work of 
Taylor and of those who had the great good for-. 
tune to be associated with him through the period of 
his active and constructive work, as did Mr. Barth, 
Mr. Gantt and Mr. Merrick, was so fundamental in 
character and so thoroughly done as to leave little 
room for improvement; but much is to be done in its 
extension, in making it understood and in its applica- 
tion to new conditions and in new fields. The coun- 
try has been flooded with weak imitations of the Tay- 
lor System masquerading as improvements under 
other names. This represents progress—backward. 

It is but natural that the members of the Taylor So- 
ciety should be for progress, that they should desire 
to live up to its object as stated in its constitution— 
“to promote the science of management.” There are 
two ways of doing this; by original contribution or 
improvement on that which exists, and by bringing 
about a better and more extensive understanding of 
that which exists and guarding against the loss of that 
which has been achieved. The former course is per- 
haps more alluring, but is it not apt to lead us into 
chasing rainbows or to reinventing, especially if un- 
dertaken before the second course has been pursued 
to a logical conclusion ? 

In our discussion of the broad questions of eco- 
nomics and of industrial relations, almost to the ex- 
clusion during the past few years of the practical 
problems of production and the technique of manage- 
ment, may we not have been indulging in intellectual 
joy riding and sidestepping our real task? 

I do not wish to detract from the importance of the 
sciences of economics and sociology, but I do want to 
point out that “industrial relations” is, like “standards 
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of accomplishment,” but a single element in the science 
of management and largely dependent upon other fac- 
tors of a more material and unromantic nature. 

The happiest of “industrial relations” would be of 
no avail in the case of a Pennsylvania Railroad with- 
out a signal system, without running schedules for 
its trains, without the track-walkers’ daily inspection. 
The tools ground by the workmen shown in Figure 7 
might reflect fine industrial relations but they will not 


turn out as much product as the standard tool. 


Satisfactory “industrial relations,” if they are to 
endure, must have something more solid as a founda- 
tion than sentiment or philanthrophy. The most lib- 
eral plan for hearing and adjusting “grievances,” for 
collective bargaining, “social service,” and even “a 
voice in the management” carried to the extreme of a 
business owned and operated by the workers, leaves 
us Still upon the threshold, with the same task before 
us, that of providing the ways and means. It matters 
not who selects the managing personnel—provided 
that they be wisely selected ; it matters not who makes 
the studies leading to the establishment of standards, 
who makes the route sheets, who writes the instruc- 
tion cards—providing they be qualified for the work 
and that it be well done. The important thing to the 
worker, the employer and the consumer is that these 
functions be performed and that they be recognized as 
essential to the attainment of the end sought by all. 

That scientific management—with its scientifically 
determined standards replacing “opinion,” and placing 
squarely upon the management and holding it up to 
responsibilities and duties either previously not real- 
ized or evaded, and préviding the practical mechanism 
essential to real cooperation between management and 
workers—makes for sound industrial relations, re- 
moves the causes of suspicion and mutual distrust, 
and avoids “grievances,” has been amply demonstrated. 

From all quarters we hear complaints against the 
high cost of living and demands for increased wages 
and salaries to meet it. Are the tremendous increases 
in pay, the shorter hours and other advantages which 
have been brought about during the past five years to 
afford us nothing more than subjects for academic dis- 
cussion, and additional means for conciliation and ad- 
justment of grievances? Are we after all to find the 
fruit for which we have been striving nothing but 
empty husks? 

Numerous conferences have been held ‘with a view 
to reconciling the differences and viewpoints of “La- 
bor” and “Capital” and the creation of better “indus- 
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trial relations” ; the press and transactions of our tech- 
nical societies are full of the subject, and in fact or- 
ganizations having as their sole object the solution of 
these problems have been formed. What is back of 
it all? Merely the insistent demand of society that 
the old purchasing power of the dollar be reestab- 
lished, that it be made worth one hundred cents as of 
yore instead of the fifty cents as today. In other 
words the task confronting the nation is the produc- 
tion of two articles where but one was produced be- 
fore. 

Have any of you heard of meetings or conferences 
being held to discuss the concrete problems of increas- 
ing production and to devise definite and practical 
means for doing so? You have merely heard state- 
ments that production must be increased—usually with 
the inference that it is “up to the workers.” 

In an address, wonderful for its wisdom and cour- 
age, opening the National Industria] Conference called 
by the President of the United States, Secretary of 


Labor Wilson again emphasized the need for increased 
production by the following statement: 


The effect of these things has been reflected in the high 
cost of living and the consequent demand for higher wage 
rates to meet the increasing burden of the family budget. Yet 
increases in the wage rate do not always give relief. There 
are but two ways by which the general standard of living of 
the wage-workers can be improved. One is by increased pro- 
ductivity, making more material available for wages. The 
other is by taking the means of increased compensation out of 
the profits of the employer. If wages are increased and profits 
remain the same, the burden is passed on to the consuming 
public in the form of an increased cost of living, and comes 
back in that form to the wage-worker himself. No portion of 
improved living standards can come out of the profits of the 
employers unless there is profiteering. 

And what gives the opportunity for profiteering? The 
very conditions that we are confronted with today—the de- 
structive agencies of war, the disarrangement of industry and 
commerce, and the unrest and high nervous tension of our 
people, resulting in a shortage of supply as compared with 
demand. The whole world is interested in returning to the 
highest productive efficiency, having due regard to the health, 
safety and opportunities for rest, recreation and improvement 
of those who toil. The more productive we are the sooner 
we will replace the wastage of war, return to normal price 
levels, and abolish profiteering. There can be no profiteering 
where the production is ample to meet the needs a s the people 
of the world if there is a free flow of material from producer 
to consumer. It is only where the production is not sufficient 
for the needs of the people, or, when sufficient, where artifical 
obstructions impede proper distribution, that there is any 
possibility of profiteering. Anything that restricts the highest 
efficiency commensurate with the physical, mental and spirit- 
ual well-being of the workers tends to retard the progress of 
the country as a whole. 


Apparently, just as Taylor’s message in 1895 and in 
1903 fell to a great extent upon deaf ears, so was the 
great importance of Secretary Wilson’s remarks lost 
upon this conference in which such hopes were placed. 
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Samuel Gompers, in an address before the Associa- 
ted Advertising Clubs in New Orleans last September, 
stated an important truth when he said: 


It is said that requests for increases in wages necessitate 
increases in prices which increases cost of living and in return 
results in more wage demands—a vicious circle that leads to 
no progress. It should be remembered that wages constitute 
only one of the factors in production costs and that high 
labor invariably leads to labor saving machinery and improved 
production processes. High wages do not inevitably lead to 
the vicious circle. On the contrary, they have invariably re- 
sulted in constructive changes, beneficial to workers and re- 
sulting in increased production. This is vividly brought out 
by the contrasts in production in low wage countries such as 
China and production in high wage countries such as ours. 


Mr. Gompers is right. Labor saving machinery and 
improved production processes do and must follow as 
a result of high labor cost. But who is to provide these 
means to the increased production, so generally con- 
ceeded to be essential to a reduction of the high cost 
of living? The worker may help—and certainly he 
will avail himself of them when they are provided— 
but he is in no position alone to bring about the im- 
provements in conditions, and it is foolish to suppose 
that in general he can double his production merely 
by greater willingness, greater diligence or greater 
energy, as a large part of the general public and many 
executives and managers would seem to believe. 

They can not be brought about by the economist— 
who may help by predicting their need—or by the 
social scientist, the student of industrial relations, by 
boards of conciliation or by conferences between rep- 
resentatives of labor, capital and the public, or by leg- 
islation. Even the elimination of profiteering, of ex- 
travagance and of strikes will not accomplish all that 
is desired. There is no short cut—no easy way. It is 
work that is needed, and the job is squarely up to the 
manager, the engineer and the worker. The increases 
in production and the consequent increases in pay that 
I have cited as examples are the results of such work 
by all three,—worker, engineer, manager ; all a part in 
it, but the major responsibility is now as ever up to 
the management; it must take the initiative and afford 
the opportunity for cooperation of the engineer and 
the worker. If the manager cannot or will not meet 
this responsibility to take the initiative it seems in- 
evitable that “labor,” in order to retain and give sub- 
stance to what it has gained and under pressure from 
the public, must assume the task—even though strictly 
speaking it is not its responsibility. 

Taylor believed, preached and practiced the doctrine 
that instead of waiting for high wages and a conse- 
quent high cost of living to force us to eliminate 
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waste, to increase production through the improve- 
ment of manufacturing processes and the development 
of labor saving machinery and devices, that we should 
by anticipating the need put the horse where he be- 
longs—in front of the cart instead of behind it. 

In rg1t he said in the introduction to his book “The 
Principles of Scientific Management”: “As yet there 
has been no public agitation for ‘Greater National Ef- 
ficiency’ ; no meetings have been called to consider how 
this is to be brought about.” Remarks such as those 
of Secretary Wilson indicate that the “agitation” has 
commenced. It is up to this Society to take the lead 
in showing how the greater national efficiency is to be 
brought about. We have waited for the spur of ne- 
cessity. Now we feel it. “Let’s Go.” 


IX DISCUSSION 


Mr. Cart G. Bartu': When I heard that Mr. Hath- 
away was to read a paper on standardization | said 
to myself, “Are we to have that threadbare subject be- 
fore us again?” for having dealt with it during twenty 
long years in such a manner that it has become part 
and parcel of my whole being, I am almost as sick of 
the word as of the word efficiency. For the time be- 
ing I forgot to think of the evergrowing membership 
of our Society, consisting as it does to a considerable 
degree of young and inexperienced aspirants, who 
have joined for the purpose of receiving instruction 
and guidance from us elders. In view of this Mr. 
Hathaway’s treatise on the subject is indeed a timely 
one, besides being exceptionally well presented in sev- 
eral points. A great deal of misconception still exists 
in regard to what Mr. Taylor meant by standards, and 
the word has often been used in connections to which 
Mr. Taylor strongly objected; and he often looked 
upon such use as a misapplied plagiarism of his own 
use of the word. Objections have often been raised 
against the establishment of standards as a procedure 
that blocks the way for improvements; and under cer- 
tain conditions, if matters are not properly under- 
stood or handled judiciously, legitimate improvements 
may be too long delayed. In this connection I venture 
to quote the following from my paper “Standardiza- 
tion of Machine Tools,” read December, 1916, before 
the American Society of Mechanical Engineers. 


Before proceeding to any definite recommendations, it will 
be well to consider the objection so often gaised to the adop- 
tion of standards of any kind—that standardization blocks the 
way for further development and improvement. 


1Consulting Engineer, Buffalo, New York. 
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If this were unqualifiedly true, standardization would al- 
most be a crime; but if we adopt a standard merely as repre- 
sentative of the best a trade or profession knows of at any 
one time, with the understanding that as soon as a decided 
improvement is brought out, a new standard will be adopted 
to parallel temporarily, and eventually replace the former 
standard, the danger of stagnation will be obviated. 


Fic. 22 


Perhaps my idea will be understood more readily by ref- 
erence to Figure 22, in which the smooth curve ab tending 
towards the asymptote cd represents a gradual development 
with immediate adoption of improvements in any line toward 
an eventual highest possible attainment; and the broken line 
whose corners 1, 2, 3, 4 and 5 lie in this curve the only oc- 
casional adoption of such improvements, when these have at- 
tained enough importance to make it worth while to change 
from one temporary standard to a new one, both standards 
then being in use during the period of change. 


Such a period will, to be sure, seem exceedingly inconven- 
ient after we have once tasted of the fruits that the use of 
standards bring forth, but it will be as nothing compared 
with the troubles and expense of dealing with a lot of un- 
standardized equipment all the time. “Where ignorance is 
bliss, ‘tis folly to be wise,” surely does not hold good in these 
matters. 


I also wish to say a word about the common miscon- 
ception that a time study is necessary, or a good means, 
for ferreting out useless or wasteful motions, prelim- 
inary to standardizing a complex operation. Such mo- 
tions are best ferreted out by common sense observa- 
tion on the part of a person well versed in the trade, 
who has caught the right spirit, without any time 
study. The time study properly comes later, and may 
then be made by a person less expert in the trade; but 
no amount of mere time study of an unstandardized 
complex operation will directly lead to the elimination 
of its useless or wasteful motions. However, such 
time studies submitted to the scrutiny of a person well 
versed in the art may be that person’s indirect method 
for detecting and eliminating useless and wasteful mo- 
tions. Because of the misconception referred to, a 
lot of worthless time study is being made the country 
over by mere stop-watch men. Time study should not 
be taken up until conditions of machines, tools, ma- 
terials and motions have all been properly studied in 
an every day, common sense and expert manner, and 
later standardized on the strength of the information 
thus gained. 
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Mr. CHARLES WUNCHEL’: Colonel Hathaway’s pa- 
per reminds me of an experience that I had some years 
ago while working as a machinist, which illustrates 
the difference between working in a shop where 
standard conditions have been established and in one 
run under the old style of management. 

The Tabor Company having too much work for 
their vertical boring mill, and the work being wanted 
in a rush, tried to find some company that would do | 
some of it for them, but the only thing they could do 
was to rent a 36” mill in a nearby shop, the Tabor 
Company to furnish the operator. So I, being an ex- 
perienced operator, was assigned to do the work. Af- 
ter looking over machine and equipment, the first 
thing I found lacking were bolts, clamps, blocks, pack- 
ing pieces, wrenches and tools, so after hunting around 
the shép and with difficulty getting a few bolts, most 
of which had threads stripped, and finding it almost 
impossible to get the other tools required, I went back 
to Tabar shop and got from the tool room a set of 
bolts, blocks, packing pieces, wrenches and cutting 
tools sufficient to complete the job and took them back 
with me. Well, the next thing was to get the machine 
in running order. I started to dig the chips from 
slots of table which had been rusted almost shut; 
then cleaned table thoroughly; then got ram loose on 
cross rail after working the best part of one day, to 
clean and put machine in condition to work. Finally 
after putting belt on cones and starting machine, set- 
ting cut that I thought machine should pull, found out 
that belt would not pull correct depth of cut, so shut 
down machine and hunted up belt man. But finally, 
after a long hunt and much asking, I found him and 
told him about the belt, and he said “all right I’ll be 
down in a minute;” so I went back to the machine and 
waited for him. He arrived at last, looked at the belt; 
took hold and shook it and said ; “That belt appears all 
right ;” and before he would take it up and tighten it, 
I had to start machine to show him that it would not 
pull. Finally with a lot of grumbling he took belt off 
and took it away; cut a piece out; relaced it; and 
brought it back. Finally belt man came back and put 
belt on machine, and then it was time to go home; so 
the first day was spent in preparation and cleaning 
and getting machine in condition to do the job. 

The next morning on going into the shop the first 
thing I did was to oil machine thoroughly, then start 
cut. My first day’s production on this machine was 
three pieces in 9.9 hours, while in our own shop we 


Tabor Manufacturing Co., Philadelphia, Pa. 
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were producing eight pieces in the same time. After 
working in that plant for about a week or ten days I 
was able to produce five and some days six pieces, but 
six was the limit due to waiting for help in taking off 
and putting work on machine. The Tabor Company 
had secured bids on this work from several concerns, 
the production promised being from one to three pieces 
per day. 

A peculiar thing about the whole affair was the way 
the men in the shop came around to watch what was 
going on and looking over my equipment of tools. 
One man asked me if we had that many tools, bolts, 
blocks and packing at each machine all the time; he 
said an equipment like that would not last long 
around there, as everybody in the place would be bor- 
rowing this or that until at last there would be nothing 
left. I explained to him our system of issuing a com- 
plete set of tools for each job. Even the foremen and 
other officials of the Company would come to the ma- 
chine and stand and look at me as though what I was 
doing was something out of the ordinary. Even with 
a smaller production and using my own tools, the work 
at this shop was harder for me than at our own shop 
because the handling facilities were not so good. 

I was glad when the job was finished so that I could 
get back to the Tabor plant again where work was 
not so hard and conditions were much better. Just 
before I finished my work the manager came to me 
and said that if ever I got out of work or needed a job 
to come over and see him; he would see that there was 
work for me at their plant. 


Mr. W. H. LerrinGwe.t': When we have such an 
excellent paper as Mr. Hathaway has given, it seems 
unfortunate that he should have chosen so many of 
his examples from the machine shop and the factory. 
I am sure I am not telling Mr. Hathaway anything 
when I say that these same principles apply to all lines 
of endeavor, but unless a few specific examples are 
given in an entirely different field, I fear that the man 
who thinks “his business is different,” will find a loop- 
hole thereby to escape. In my experience I have 
found these principles quite applicable to all phases of 
office administration, and, as a matter of fact, the 
common practice of many concerns contains examples 
of the unconscious application of this same principle 
of standardization. 

Many years ago, the National Cash Register Com- 
pany standardized certain of their selling methods and 


1President Leffingwell-Ream Co., New York. 
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it is well known that they have been brought to a very 
high point of perfection. 

The form paragraph system of “dictating” is an- 
other well known example of this same principle. 

When we are surrounded with so many unconscious 
applications of this wonderful principle, it seems 
strange that the average manager does not consciously 
apply them to every detail of his organization. I 
think the reason is that the manager is accustomed to 
considering only the so-called broad aspects of his bus- 
iness, leaving what he thinks are unimportant details 
to sub-executives with little training in analysis. In 
one place, the dictating of twenty-four different classes 
of memoranda was eliminated by multigraphing one 
standard memorandum with twenty-four suggestive 
sentences, any one of which could be checked off, thus 
not only eliminating the dictation but the typewriting 
as well. It has often been observed that a typist ad- 
dressing envelopes, unless trained in standard meth- 
ods, wastes more than fifty per cent of her energy in 
useless motions. Standardized methods and training 
will easily double the output. 

As an example of how “unimportant details” often 
cost a lot of*money, the following case in the adjust- 
ment office of a department store will be given. There 
were two girls delegated to the task of consulting the 
delivery sheets when customers claimed goods were 
not received. Whenever there was a full day’s work 
elsewhere, these girls seemed to be unable to keep up 
and a third employee was asked for. This did not ap- 
pear necessary, for the volume of work turned out 
was not large. When the sub-executive was asked 
why the work required so much time, he said that he 
did not know except that this was a position which 
required a long period of training. I made a personal 
investigation and found a mysterious chart used by the 
girls in order to ascertain in which of the sixty odd 
books (one route to a book) a delivery record was 
supposed to be. After studying it for a few minutes, 
I asked the young lady to explain it to me as I| could 
not quite understand the purpose of it. 

She replied, “Well, I have only been here about 
three weeks myself and I don’t fully understand it 
either. The theory is, however, that this is a record 
of the territory covered by each particular route. Not 
knowing the city very well, it is necessary for me in 
many cases to trace out several routes before I find 
the correct one.” 

In other words, the chart was prepared exactly op- 
posite to the natural way. It was a simple matter to 
prepare a directory of all the streets in New York 
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City (there are over eight hundred of them), and on 
this directory indicate the route which covered a par- 
ticular street or number. Now it is only necessary to 
consult this directory exactly the same way that one 
consults a street guide, and the work is so light that 
the two girls not only handle it easily, but are able to 
devote considerable time during the day to other work. 

This relatively unimportant detail was costing the 
company over a thousand dollars a year more than it 
should have cost. 


Mr. Henry S. DENNISON’: I want to express my ap- 
preciation of Mr. Hathaway’s admirable paper. I de- 
sire particularly to do so, because, although I am one 
of those who have been and shall ever be strongly in- 
terested in urging that this Society face the problems 
which are concerned with the instincts, the desires and 
the happiness of the worker, nevertheless I agree that 
it is just as essential to regard the technical problems. 
They are interdependent; one is no more important 
than the other. There is no escape from recognizing 
that. They are equally important because equally 
essential to the advancement of scientific management. 
We have a double task; we must study simultaneously 
both of these problems. 


Mr. Dante M. Bates*: You may be interested in 
the effect of standardization independent of any time 
study, just as a step towards getting ready for time 
study, as evidenced by a recent experience of ours. 
We had a calender running on cotton cloth which was 
turning out 17,000 to 20,000 yards a day. In getting 
ready to make time studies to determine exact stan- 
dards on which to base new rates, and as a result of 
establishing preliminary, common-sense standards and 
of getting the workers interested, the production of 
that calender was increased to a maximum of 54,000 
yards per day. We have only recently got to making 
the time studies and everybody concerned is keen for it. 


HAT too many progressive business executives 

fail to realize is that the scientific method, or 
fact analysis, is not to be applied sporadically; is not 
to be applied here and neglected there; begun and then 
allowed to lapse. For an executive to appreciate the 
meaning of fact analysis is not enough. He must cre- 
ate and maintain an organization to apply it. It must 


1Dennison Manufacturing Co., Framingham, Mass. 
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become a religion not only to him, but to the others in 
his industry as well. Simply to order sales to be an- 
alyzed, or a new accounting control to be established, 
without at the same time providing the ways in which 
it shall be done, and allowing for all of the conse- 
quences which will follow, is only to catch a glimpse 
of the meaning of scientific method. Glimpses alone 
are not enough; conviction is what is needed, and this 
must be general and felt by all those on whom respon- 
sibilities rest. The lesser officials, the department 
managers, and even the workers themselves, are the 
ones who, are in a position to see the need for fact 
analysis; and, if convinced of its services, can be of 
inestimable service to the management in suggesting 
improvements to be made and in observing the results 
of the changes introduced. The technique of scien- 
tific method will have to be applied by the expert, but 
he should have not only the sympathy but also the co- 
operation of all those in whom any responsibility rests. 
An esprit de corps is indispensable. 

Scientific method has been defined as a state of 
mind, and this is probably a true characterization if 
the condition is added, that the point of view it repre- 
sents is consistent in seeking the truth and being 
guided by facts not at one time, in one place or under 
one condition, and ignoring them when it becomes ad- 
vantageous, or when they are difficult to determine, 
but in all places, at all times, and under all conditions. 
Cost accountants, statisticians, and industrial engi- 
neers, in the study of business, are continually finding 
conditions which are deplorable; where every prin- 
ciple of scientific method is violated, and where busi- 
nesses are running on without cost figures, deprecia- 
tion reserves, sales analysis, and comparative and basic 
operating data. A remedy is sought at the hands of 
the expert, but only for certain specific ills, and not 
for a complete constitutional treatment. Changes are 
introduced with fear and hesitancy, doubt character- 
izing every innovation. 

This is not the spirit of scientific method. To the 
fact analyst, facts are facts. They are welcomed for 
the truth they contain. The attitude toward them and 
toward the changes which they make imperative, is 
positive, receptive, and open minded; not negative, 
doubtful and hesitant. It is not a little truth, but the 
whole truth, which is wanted. Nothing is too sacred, 
too old, nor too customary to be challenged. Truth 
from whatever source is sought out and welcomed, 
and applied to problems as they arise. (Secrist, Sta- 
tistics in Business, pp. 39 and 40.) 
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THE FOREMAN’ 
By 


SANForD E. THompson? 


HAT is the foreman’s place in modern indus- 
trial management, and particularly, during 
the development of new methods? A foreman often 
is the chief factor in assuring the success of the work. 

This morning we propose to discuss the duties of 
the foreman, confining ourselves particularly to the 
foreman in general charge of the room or department 
—the gang boss, as he is sometimes called—how to 
fit him for his new duties, how to convince him of 
the advantages to the company and to himself of the 
changes in methods, and how to develop him to satis- 
factorily fill these new duties which devolve upon him. 

When I was a young man I was assistant foreman on 
my first job, and I remember a discussion between the 
three highest officials of the company on whether a 
man could possibly make good as foreman if he did 
not damn his men. The conclusion reached was that 
he could not make a success without a complete sul- 
phurous vocabulary. Those of you who heard Mr. 
Taylor deliver one of his graphic Harvard lectures 
appreciate the picturesqueness—at least so it seemed to 
the listener—of the old-fashioned shop foreman. Mr. 
Taylor brought out vividly the contrast between the old 
and the new; he pictured on the one hand the days of 
the autocratic, domineering task-master whose word is 
law, whose every action, however unjust, must be up- 
held by the management, to avoid loss of authority. 
Some shops still exist that are running on these prin- 
ciples. In contrast he pictured on the other hand the 
modern way of assisting the workman to do his work 
properly, instead of damning him for doing it wrong; 
of showing him the best way to do it; of giving him 
the right tools to do it with; of giving him perfect 
materials to work upon; of giving him constant work; 
of rewarding him in proportion to the quality, as well 
as the quantity, of his output; of listening to sugges- 
tions and complaints with a view to correction and 
adoption; and finally, of giving him a voice in the 
management. 


1A paper presented at the annual meeting of the Taylor 
Society, December 6, 1919. 

2Of the Thompson & Lichtner Co., Boston and New York. 
I wish to acknowledge my indebtedness to members of our 
organization for suggestions from their experience. S. E. T 


Does even this group appreciate the changes in our 
relation to labor that functionalized foremanship, as 
worked out by Fred Taylor, has brought about? Do 
we realize how far this many-pointed contact with the 
workman is making possible the higher development 
and closer coordination between the management and 
the worker that our leaders of thought are preaching? 

But to accomplish all of these things, not only must 
the scheme of organization be changed, not only must 
the duties of the foreman be revised, but there must 
be an entire change in the mental attitude of the fore- 
man. It is no easy matter to change from a Czar— 
for that is his former position—to an instructor, no 
matter what classic lessons are to be taught in his 
school. 


When a man talks of introducing scientific methods 
into his shop, | always ask, “How old are your fore- 
men, how old is your superintendent?” I find that 
after a man is past forty, it is a most difficult thing— 
although by no means impossible—for him to appre- 
ciate that all of the traditions upon which he has built 
up his prestige must be overturned, that he must see 
others come in and take away one after another of what 
he has considered his symbols of authority. He feels 
until he gets into the spirit of the new methods that 
he is being stripped of his power, and furthermore 
that the changes contemplated will disorganize his de- 
partment. 


And remember that a successful foreman of the old 
school is a man of rather extraordinary ability. Con- 
sider the mass of detail he must cover frequently on 
the spur of the moment. In the daily performance of 
his duties he must schedule and route the work to the 
proper machines and operatives ; hire the right number 
and character of operators; adjust wages; settle dis- 
putes; inspect quality; insure quantity of production; 
see that orders are completed on time regardless of 
the salesmen’s eccentricities. Is it any wonder that 
the average foreman finds it difficult at first to cooper- 
ate in new developments which involve radical changes 
in his manner of life and action? 

In the modern plant other men than the department- 
al foreman plan the work, distribute the men to the 
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machines, indicate the order of the work, designate the 
amount of work to be done, fix the time of completion 
of the various jobs, inspect the quality and look after 
repairs. 

In connection with scientific development we find 
the foreman who feels that a thing always has been 
done in a certain way, hence that way must be right; 
the foreman who knows it can’t be done; the foreman 
who has tried it out and it wouldn’t work ; and perhaps 
worst of all the foreman who says, “I know it can’t 
be done, but go ahead and do it.” Sometimes a fore- 
man is reluctant to furnish technical information 
which he feels is an asset that makes him of greatest 
value to the company. This is particularly the case 
with foremen, and there is quite a large percentage 
who hold their positions in spite of small executive 


ability because of special knowledge of processes. - 


We find occasionally that a foreman is reluctant to 
aid beyond a certain point through fear of the discov- 
ery that he has turned over to his men certain of the 
duties which had been dssigned to him personally. 
After all that can be said in criticism, it is surprising 
how willing a foreman usually is to cooperate during 
the period when studies are made preliminary to the 
actual development of control. One is impressed, how- 
ever, with his lack of understanding of the results to 
be obtained. It is always necessary to go into each 
point in great detail to show where the changes mean 
real assistance to him in the performance of his duties, 
and particularly with respect to the competent fore- 
man who always has the good of the company at heart, 
how these changes will operate to improve conditions. 


It is hardest for the foreman after the preliminary 
studies are complete and actual development is begun 
and he sees some of his authority passing away. In 
some cases it seems absolutely impossible to convince 
him of the advantages until he can actually see re- 
sults. I have in mind a foreman in a coating mill, a 
man with a good grasp of his department, but who 
could not see the advantage of detail study of the 
methods of handling the rolls, or the way in which 
the pasting was done, or of counting the defective ma- 
terial; but just as soon as the methods worked out 
were put into operation and he saw a sudden jump on 
the first machine in output of over one hundred per 
cent, and when he saw the operators on the other 
machines clamoring to be put onto the new plan, it 
took him just about two days to be converted. But 
this conversion was later than it should have been. 
The foreman should be right in on the game from the 
very start. Those of you, however, who have not been 
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up against it, cannot fully appreciate how difficult a 
matter it is to manage it. It is much easier to an- 
alyze a proposition, develop the scheme, and with com- 
plete authority put it into effect, than it is to make 
the foreman actually a part of the developing force, 
and have him so considered by the employees and by 
the management. 

Whatever the type of foremen they must be care- 
fully dealt with, and personally instead of in a group. 
This is particularly true with the cantankerous fore- 
man who tells you that your plan has already been 
tried and given up; that he put in piece-work once on 
that particular job and it didn’t work; that the varia- 
tions in the conditions make planning impossible; that 
he must have first-class quality. He must be shown 
that as a result of thorough analysis and standardiza- 
tion, both the variation in conditions and the quality 
are taken care of ; that the work will run smoother and 
the quality will be better than under day work or ordi- 
nary piece work. 

It is a good plan to get suggestions from the fore- 
man and see that they are put across with the com- 
pany, and get his approval on everything else that is 
done; at any rate sit down and go over things with 
him carefully. Let him see that the increase in output 
and improvements in conditions will be due to his 
work and that the credit will not go to outsiders. In 
case he cannot be convinced, then higher authority 
must be evoked and the management kept in touch 
with the actual conditions by frequent reports. 

Sometimes the major responsibility for the develop- 
ment may lie with the foreman. In the pulp mills of 
the Eastern Manufacturing Co., at Bangor, Me., the 
foreman, who later became superintendent, was the 
man more than anybody else who put it across. As 
foreman he was given certain tests to make as of 
density of the pulp, examination of defects, rate of 
flow, etc. Later he worked out the standard tempera- 
tures and pressures for cooking the pulp in the diges- 
ters, interested his men in the development and in the 
special plans for paying bonuses based on maintenance 
of standards and on quality of product. In another 
case the superintendent of the plant, a small one, after 
the development of the control through the planning 
department, which relieved him of much of his worry, 
actually by his own wish became time study man and 
spent a considerable part of his time on the detail 
analysis of the operations. 

Sometimes the development of the foreman cannot 
be accomplished. There was a “terrible Swede,” a 
man more than sixty years old, at the head of a depart- 
ment in a textile mill; the department had run down 
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badly, only a small portion of it being in proper 
mechanical repair. He tried to make all repairs him- 
self, feeling that if he allowed anybody to become 
acquainted with the machines he would lose his value 
to the company. He opposed studies in his room, not- 
withstanding their great need as shown by the poor 
work produced. Finally an understudy had to be 
placed there and the foreman demanded a show down, 
with the result that he had to be pensioned. A young 
man with no previous experience was placed in charge 
and he made rapid progress toward intensive and suc- 
cessful control. 

Another foreman in the same plant, another Swede 
in fact, but one of the most capable overseers in the 
organization, a hard-headed man with ability to main- 
tain excellent discipline and produce good quality of 
product, was much opposed to the development of new 
methods; he flatly refused, in fact, to give informa- 
tion to aid the work, and stated that it was “all damn 
foolishness.” He really felt if he gave out informa- 
tion that he would lose his personal value to the com- 
pany. Much time was spent upon him to show him 
the benefits to himself, but to no purpose. The work 
had to be carried on without his cooperation. When 
the development was about fifty ‘per cent complete, 
he came to find that he was being relieved of the major 
part of the burdensome detail which he had been 
carrying. As the engineer on the job tells the story, 
Swansen came to him one day and said, “Hanson, I 
am beginning to like this scientific management.” 
Asked why, he said, “I can go around the room seeing 
that the weavers are doing their jobs, and I don’t have 
to stay an hour after quitting time at night, all Satur- 
day afternoon and sometimes Sunday, planning out 
the work. I can go home five minutes past five on 
week days and five minutes past twelve on Saturday, 
and not think of the work again until I get to the mill 
in the morning.” One of the most important benefits 
derived from the foreman’s having a definite place in 
the development of scientific methods is the psycholog- 
ical effect on the employees. He can explain to them 
the principles being adopted, and enlist their creative 
powers in applying the methods to the particular work 
in which they are engaged. Finally, by recognizing 
the foreman’s place we build up a better organization 
to carry on the work of development after the initial 
steps have been made, and oftentimes prevent a re- 
action by the restoration of unimportant details which 
an unsympathetic foreman might consider as essential. 

And don’t forget the actual value of the advice 
given through the foreman’s keenness in appreciating 
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the effect on the men and the method of handling 
them, and his knowledge of processes. | 

The place for the old foreman in the new organiza- 
tion must be carefully thought out. They are most 
valuable men. They must be developed for the job 
they are best fitted for. A foreman has the chance 
of his lifetime for a position suited to his particular 
ability. He may, for example, though a mediocre 
foreman, make an excellent production man. If a good 
executive, he is naturally left in his old position, but 
with many of his functions transferred to others. If 
kept in this place, he must be impressed with the fact 
that as incentives for quantity and quality are intro- 
duced to the operative, his duty must be to guide 
rather than to command. He must see particularly 
that the operations decided upon as standard are main- 
tained by the operatives, a thing which is particularly 
hard to do when they are just starting. 

To illustrate, a group of girls were given standard 
methods of operation with bonus in an operation of 
pasting which involved considerable manipulation. 
The work was undertaken with enthusiasm, but grad- 
ually, as is usually the case at the start, one of them 
began to fall off in her production. Investigation 
showed that she had gone back to the former careless, 
thoughtless, haphazard methods (this is sometimes 
called exercising individual initiative) which she had 
formerly employed, instead of doing the work in the 
easier way which resulted in her turning out the 
larger quantity with no added effort. With very brief 
instructions she came at once to her higher standard 
and again became satisfied with the work. 

The foreman must assist the inspector in designat- 
ing quality. He must coordinate the work of the 
operators, movemen, helpers, etc., who are all trying 
for improvement in the quantity and quality. He is 
the connecting link between the mill and the office. 

Particularly, unless there is a teaching force, he must 
give instruction of two kinds. He must give prelim- 
inary instruction on methods of doing the machine or 
hand work, emphasizing the necessity of avoiding cer- 
tain common errors, and he must caution the men at 
the start on safety in the use of the machine. 

Then, second, he must attend to the follow-up in- 
structions. He must be sure that the methods are 
grasped and understood and carried out. 

As an illustration, a man was given a job of punch- 
ing metal with instructions to punch holes in one end 
of the sheets. He decided that this was the wrong 
end, and that they should be punched on the other end, 
which resulted in the scrapping of a large order. The 
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duration of the operation was long enough so that it 
should have been caught by the foreman. 

The foreman can be of immense aid to the Planning 
Department, especially in the early stage of the sched- 
uling of the work. He has stored away in the back of 
his head a lot of very good reasons for running jobs 
in a certain sequence, and he will open up and give 
this advice if encouraged to do so. As a matter of 
fact, one of his principal duties is to consult regularly 
with the Planning Department with reference to jobs 
and promised deliveries. The foreman particularly 
should lead his department in getting out the work 
and anticipate delays. If a very small shop he may 
sometimes himself clean up small jobs. He must gain 
and hold the respect of his men, at the same time 
turning over the duties of hiring and firing to another 
department head. 

And how about the personal development of the 
foreman himself? If really competent, not only does 
he become of greater value to the organization through 
the experience he gains in the development of the 
work, and then later through concentration on one in- 
stead of on a dozen functions, but he also is in line 
for quicker and higher promotion through his experi- 
ence in going to the bottom of things. 

I have referred to the pulp mill superintendent at 
Bangor who assisted so vitally in putting new methods 
across. The former superintendent was a very smart 
man; he would make a radical change in method or 
machinery one week to produce remarkable results, 
and the next week he would think out and put into 
force an entirely different wonderful plan. Conse- 
quently there was no stability and little real progress. 
The other man who did the trick was not spectacular. 
He was at first foreman, then assistant superintendent. 
In helping and developing scientific methods he showed 
so much ability that he was made acting superinten- 
dent, with the expectation that he would serve under 
the superintendent of the neighboring mill operated by 
the company. Instead, however, he developed so rap- 
idly that the plan was reversed and he became the head 
of both mills. His development was directly due to 
scientific management. A rise of this kind is by no 
méafis unusual. 

I have in mind another man, an expert in his line 
and superintendent of a large plant, who positively 
would not be convinced for a long time of the advan- 
tages of scientific methods. Finally he left the employ 
of the company temporarily, but later, after the devel- 
opment was quite thoroughly completed he returned 
to the same position with still larger authority. His 
changed point of view is illustrated by an extract from 


a letter which he wrote to a friend about the develop- 
ment. 


We knew nothing whatever about it, but decided that it was 
worth trying out. We did so, and today it is going marvel- 
ously. e were all, including myself, skeptical at the begin- 
ning; but I went quietly along and followed matters closely, 
and where I did not express an opinion one way or the other 
I watched its development. After having been away during 
the greater part of last year on account of my health, | re- 
turned and found the wheels revolving very rapidly. The 
system was firmly fixed. It needed some tuning up and I 
looked over matters carefully and decided that I would talk 
before the sectional meetings which were held semi-weekly in 
our service rooms, and through these talks I was able to find 
out just what each operator and each department was doing, 
and in any instance, if they were falling down, showing them 
that we were ready to give them advice. There is a snap and 
vim to the whole system that keeps everybody working and 
no soldiering. This you will understand relieves the superin- 
tendent and company of a great many worries. 

This illustrates the changed attitude that can and 
always ought to be brought about through the develop- 


ment of the best modern methods of management. 


DISCUSSION 


Mr. Boyp FisHER:* At Cleveland recently, I had to 
address the superintendents and foremen of the twelve 
plants of the Aluminum Castings Company, and I was 
assigned the task of making them feel their impor- 
tance in the company. The preceding speakers had 
outlined a system of functional management which 
would take away—first one, and then another, and 
finally, apparently, all—the duties that the foreman 
had hitherto exercised. They had been shown that 
they were no longer little autocrats in business.-’ It 
then became my duty as personnel man of the com- 
pany to encourage them by telling them how important 
they were! 

It was not easy to cheer them up, but I was able to 
tell them one thing at least; that as the result of the 
inspiration I had got from Mr. Reilly, Mr. Dennison’s 
associate, I had ascertained that our personnel depart- 
ment must in a sense be handed back to the foremen, 
and that we should stand or fall upon their efficiency 
in carrying out the ideas and principles of the person- 
nel department. 

But, in the light of Mr. Thompson’s paper today, I 
think we might go one step further and say that in the 
same sense we hand back to the foreman the custody 
of scientific management. Nor is there any conflict in 
my mind between the idea of functionalization and the 
idea of improving the status of the department fore- 
man. The reconciliation of the two ideas has been 
clearly made by a lieutenant-colonel working in our 
plants as a laborer. In a little paper on the art of 


1Personnel Manager, Aluminum Castings Co., Detroit, 
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command he has pointed out that one of the most im- 
portant principles of management is supervision. He 
said that the most difficult thing in management is 
adequate, persistent and faithful supervision. It is 
the thing that takes the most out of a man. It is the 
thing that requires the utmost exercise of spirit and 
fortitude. It keeps going the right thing which you 
have got started ; and I believe that this is the primary 
duty of the foreman—to keep the tryst, so to speak; 
to maintain the ideals and standards once they are set 
up. Surely this high duty gives him a deserved place 
of honor. 

Therefore, if he is to be a partner with you in carry- 
ing out the science of management after it is estab- 
lished, he must be a partner with you in the establish- 
ment of it; and I think it is a highly important paper 
that Mr. Thompson has given us. 


Mr. Morris L. Cooke’: In a recent discussion with 
Mr. John Golden, President of the United Textile 
Workers of America, I asked him what, beside wages 
and hours, was considered the greatest grievance, or 
rather what matter commanded the most attention 
from the two or three hundred thousand men in his 
organization. He answered without waiting a minute: 
“The autocracy of the minor officials, including the 
foremen.” 

This Society can’t do better than go on record as 
against autocracy anywhere in an industrial establish- 
ment, not forgetting the foreman. At the Atlantic 
City convention of the A. F. of L. this last year, my 
recollection is that a resolution was presented although 
not passed, to the effect that after a certain date in 
1921 all foremen in union shops were to be elected. 

I have seen enough of our political institutions to 
feel convinced that our boasted freedom does not lie 
through electing all governmental officials. In the 
splendid place where I live we elect a town clerk, and 
we have been electing him for 232 years. His sole 
duty is to impound stray cattle. We haven’t had any 
stray cattle there for, I believe, fifty or sixty years; 
but we keep on electing him just the same; we also 
elect the sheriff, the tax collector and the poor board. 
But in our political institutions we are getting away 
from that. We realize that we don’t get anywhere by 
voting on everything. 

Can’t we engineers, in cooperation with our friends, 
the owners on one side, and the workers in these enter- 
prises on the other, develop some method by which we 


1Consulting Engineer in Management, Philadelphia, Pa. 


BULLETIN OF THE TAYLOR SOCIETY 47 


can get real foremanship and at the same time not 
have the domineering type that makes everybody sore? 


Mr. H. K. HatHaway': I want to call attention to 
something which you probably all know, and that is, 
that Mr. Taylor told us that the essence of scientific 
management lay in four great principles, the second 
of which was—the scientific selection and training of 
the workmen following the development of the art. 

In thinking of that principle, we may be prone to 
restrict its application to the workman; but it is un- 
doubtedly ectially applicable to the foreman. Recently, 
the general manager of one of the largest plants in 
this country in talking with me said: “The thing that 
I am most anxious for and most interested in, is to 
find some way to select the right men for foremen and 
to find a way to properly teach them so that they will 
truly represent the company in dealing with their 
men.” 

I should like to make the suggestion that the appro- 
priate committee of this Society be delegated to set 
forth what should be done in selecting foremen, and 
how they should be trained. 


THe CHAIRMAN:’ As there is a little time left, I 
should like to say a little something about the situa- 
tion in the shops which I represent. 1 am going to 
arrogate that little time to myself, although I believe— 
at least I have a sneaking idea—that I was appointed 
Chairman so that I wouldn’t discuss these things this 
morning. 

I want merely to call attention to the fact that this 
is the first paper before the Society relating to fore- 
men. We have given lots of attention to the worker, 
to the materials and to the management, but the fore- 
man, who is not of the management (and that is a 
point that isn’t touched upon by Mr. Thompson and 
one of the important points that have been overlooked) 
has not been given a proportionate share of the atten- 
tion, either regarding his job, his duties or his train- 
ing, that other elements in industry have received. 

We have found in our shops that one of the greatest 
obstacles was the lack of attention that management 
gave to the training of the foremen. That was the 
greatest obstacle to the practical application of scienti- 
fic management, involving the industrial relations of 
the plant, and I wish in this short time to call attention 
to this one point: that a foreman’s job is not a man- 
ager’s job, and one of the unfortunate things that we 
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